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FOREWORD

The Graduate Record Examinations Techrical Manuval is mntendad 1o supplemest the Guids fo
the Usa of the Graduate Record Examinations. which itself has served as a technica! manual for
GRE users for a nurnber of y2ars. The Gude conlains information essential to test users con-
cerming the GRE score scale. limits to the accuracy of scores. and test validity: and it sets torth
guidelines to appropriate .use of scores. discusses special scorg interpretaticn problems, and
presents tables of interpretive data hased on the total GRE population as weli as on subgroups
detined by educational tevel and by major field. Also included in the Guide is hackground ma-
terial dascribing the GRE Board. the po!icﬁr-making body of the testing pragram. and the various
services and publications of the GRE Program:.

The purpase of the Technical Manual is to provide sulficient detaited information about the
GRE lo permit measurement specialists and institutional researchers. as well as faculty membors

»and administrators, to understand fully the development of the tests and ‘0 evaluate their usefu!-

ness.

In 1977-78. a year when depariments and institutions are evalualing the new analytical ability
measureé in the Aptitude Test for its usefuiness as an indicator of yet another aspect ol developed
ability. publication of the Technical Manval is considered particularly important. It describas
some of the extensive research that led to the introduction of the first major changse in the Ap-
titude Tést since the 1940s. when the GRE verbal and quantitative ability measures were in-
troduced.

The Manuaf has been written. insofar as possible. in nontechnical ianguage so that it may be
read by the average test user as well as by specialisis in measurement. Every eflorl has been
made t0 in¢lude all details necessary for tareful evaluation of the Graduate Record Examina-
tions. However. GRE research still +» prograss amd the lindings of other t6sting programs have
been generally considered outside the purview of the Manual. Likewise. an exhaustive history of
the GRE Program has not been attempted; rather a brief historical review sets the stage for a dis-
CussiGn that focuses on the current tests Fom a historical perspective. The descriptiors pro-
vidad in this edition of the Manual. while intended to be definitive, cannot be considered final. As
the Manual itself reflects. the Graduate Record Examinations have shown a continuous history
of change. growth. and adaptelior. As data becomw available on the new analylical ability
measure and as the resylts of recen  sSearch can be reported. supplements to the Manual will
te prepared and distributed

Richard Armitage. Charrman. GRE Board
Lyle Jones. Chairman. GRE Board Research Commitles

Saptember 1977
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Chapter 1
A BRIEF HISTORICAL REVIEW OF THE GRADUATE RECORD EXAMINATIONS

The Graduate Record Examinations. known as the Cooperative
Graduate Testing Program until 1940, were an outgrowth of a
project fundad by the Carnegie Foundation for 1he Advancement of
Teaching in the early 1930s 10 study the outcomes of coliege educa-
tion. This Project. the "Pannsyivania Study.” was tne first large-
sCale ar'empt to measure academic achievemeant in higher educa-
tion by the use of objective mulliple-chcice tests.

Anticipating a large increase in numbers of applicants for
graduate study as the Depressicn came to an end, the Carnegie
Foundation and Columbia. Harvard. Princeton. and Yale
Universities continued 1he work with financial support from the
Carnegia Corporation of New York. Facullv committees drawn from
the four universities developed tests intended to measure students’
intaltectual growth and development both through study of the
liberal arts and through mastery of spacialized fietds.

The original test battery consisted of aight “profile” tests in
mathematics, physics, chemistry. biology. social studies. literature.
fine arts, and a “verbal factor.” These lests ware administered for
the first time in October 1937 to tirst-year graduate students at
Columbia. Harvard. Prirceton. and Yale. Since the profile tests
were not compietaly appronsiate tor measuring one’s state of learn-
ing in a discipline or major figid of study. work was begun to
develop 16 "advanced tests These were first admunistered in the
fall of 1939,

Interest 1n the tests spread rapidly. in the early years ot the
program. validity studies wera carried out at the four initial partici-
pahng universities and also at Indiana and Vanderbilt Universities,
the Stale University of lowa, and the Universities of Michigan, Pitts-
burgh. and Wisconsin. By 1940, the tests had been administered o
more than 27.000 studeants in 14 graduate and 26 undergraduate in-
stitutions. and resutts were promising enough to cause widespread
considaration to be given to the use of GRE scores as part of the
credentials to be presented for admittance to graduate school. In
1942, the Carnegie Corporation said in its annuat report that “the
examination scor@s alons are apProximately as useful as transcript
racords taken alone, and the two combined in a manner which uses
the test results as a supplernent lo other evidence of students’
qualifications yield a better basis for cilassifying students 1han
@ither one used alone” (quoted by Howard J Savage in Fruil of an
tmpuise. p. 291).

The Testing Modes

Prior to 1942, the Graduate Aecord Exarninalions were given solely
through “‘cooperating ' institutions—that is. 1n the so-called “"insti-
tutional mode.” In 1942, however, the increasing use of the exami-
nations as part of the process of admission to graduate study led to
the estatlishment of the first test centers at which students not
enrolied in the testing institution could take the tests. Tha graduai
shift toward use in admissions was reflected n the number of
undergradisate and graduate students tested: in 1938-39. 1,131 {28
perceat} of the 3.869 students tested were undérgladuates, while by
1941-42. undergraduates accounted far 5,312 (67 percent) of the
7.936 students taking the GRE. The Independent Student Testing
Program was theretore initiated in 1942-43. and in the first year 135

f
/

sludenis were tested via the “individual mode” at 35 testing loca-
tions.

Aftar the Second World War. as the number of students reéturning
to academic study increased, so did the number of students taking
the Graduate Record Examinations. In 1944-45. 6,446 students
took the GRE: by 1948-49, the annual number had grown te 51,23

During the sam#e period, the emphasis of the Institutional Testing
Program shifted. Injtially, it was the mechanism through which
graduate institutions tested their own anrolied first-year graduate
students. but over the years it was increasingly used by inslitutions
o assess the educational accomplishmants of their undergraduate
studenis. To accomodase this particular nead of undergraduate
schoois, the Tests of General Education were introduced in 1946,
According to the February 1947 Bulietin of the Graduate Record
Examinations. the new instrumants weare designed “'to measure as
directly as possible the attainment of important objectives of
general educaiion at the college ievel” (p. 8). The Profile Teslis
continued to be offered through both the Independent Student
Tasting Program and the Institutional Testing Program. but their
use was to be "'restricted to graduate and professional students and
o applicants to such schools,” according to the Bulletin {p. 7): and
“undergraduate colleges administering the Graduate Record
Examinations for purposes of general guidance and appralisal are
required to administer the Tests of General Education rather than
tne Profile Tests” (p. 8).

Content of the Testing Program

tn 1949, the GRE Aptitude Test was introduced as a reqular part of
the Graduate Record Examinations Program, leading to modifica-
tions in both the Profile Tests and Tesis of General Education as
their emphasis on geéneral verba! and quantitative abilities was
reduced. The Aptitude Tast, first administered as the Graduate Ap-
titude Test in a2 1946 experiment. generated two scores: a verbal
ability score and a guantitative ability score. With its introduction.
the last basic piece of the Graduale Aecord Examinations Program
as itis known today was in ptace.

In January 1948 the Graduale Record Examinations became the
responsibility of the newly established Educational Testing Service.
Almost immaediatety. liaison was established with a newly created
Committee on Testing of the Association of Graduate Schools
(AGS) in the Association of American Universities. which worked
with the GRE Program office to review the tests and services of-
fered. In 1951, the name of the Independent Student Testing
Program was changed to the National Program for Graduate
School Selection. and changes in the test offerings continued as
the needs of bolh the National Program and !nstitutional Program
were continually reeveluated.

With the growth int tha utility and use of the new Aptitude Test, the
Profie Tests were discontinued in 1953 in the Mational Program
and in 1954 in tha institutional Testing Program. In that same year,
the institutional Testing Program also discontinued the Tests of
General Education. reolacing them with the Area Tesis. a
comprehensive appraisal of college students’ orientation n three
principal areas of human culture: social sciente, humanities, and
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natural science. Over the courss of several years, Advanced Tests in
education, engineering. and Spanish were introduced. and Ad.
vanced Tests in agriculture. fine arts. German. and home eco.
nomics were digcontinued.

By 1964, the GRE Program included the Aptitude Testand 18 Ad-
vanced Tests In biology. buginess, chemistry. economics, educa-
tion. engineering. Frernch. geology. government. history. literature.
mathematics, philosaphy, physical education. physics. psychology.
sociglogy. and Spanish. In 1965, new Advanced Tasts in music and
speech weard introduced; in subsequent years Advanced Tests in
geography [ 1966). anthropology (1968). and German {1970}, were
introduced. and in 1970 the tests in businass and physical educa-
tion were discontinued. After reconsideration. the new tests in
speech and anthropology were also discontinued in 1970 and 1971,
respectively.

By 1972, the basic GRE test offerings had evolved into 19 Ad-
vanced Tests and the Aptitude Test with verbal and quantitative
geclions. Since that date. approximately 300,000 people have taken
the Aptitude Test each year. with mean scores based on all test-
takers ranging boetween 497 and 492 over the five-year period since
1972. A comptete raview of the existing Advanced Tests was carried
out between 1970 and 1972 resulting in the availatlity ol sub.
scores as welt 85 toial scores lor nine of the tests. Then. beginning
in 1974, & series of studies relating to the possible restructuring of
the Aptitude Tes! was undertaken; the resutt, in October 1977, was
a new Aptitude Test including the basic verbal and quantitative
ability measures and a measure of anaiytical ability as well. Thus as
of 1977. the program’s basic test offerings include the Aptitude Test
with verbal. quantitative. and analytical sections and 20 Advanced
Tests, the twentieth, computer sciénce. having heen added in 1976.

The GRE Board

By the mid-1960s, the growing rmportance of the Graduate Record
Examinations created a need for greater participation by the
graduate school community in setting policies. In 1965, ETS. the
AGS Committee on Testing. and the Committee an Testing of the
Council of Graduate Schools (CGS) in 1he United States jointly pre-
pared a Proposal for the Establishment of a Graduate Record
Examinations Board. The proposal began with the foltowing state-
ment: "The use of the GRE has increased significantly and. al-
though ETS has always sought the advice of the graduate schools
and their faculties in the development and administiration of the
program-—most notably through the AGS Committee on Testing—
the increasing use of the GRE, and the tikelihood that the increas-
ing trend towards graduate study will acceierate that use. makes it
appropriate that a closer relationship between the graduate
schools and the GRE be considered™ (p. ).

As a result of that proposal and actions taken by the Executive
Committess of both AGS and CGS, the Graduate Record Examina-
tions Board was created effective January 1, 1966. Consisting of
four members appointed by AGS. four appointed by CG S, and eight
appointed at largs by the board itself. the new board soon signed a
compact with ETS that outlined the board's responsibilities and
ETS's agreement “to vest in the board authority over the general
policies of the GRE™ {p. 1).

Since 1968 all major decisions concerning the offerings and
admintstration ot the GRE Program have been made by the GRE
Board. drawing on proféssional personnet at ETS as boarg stalt
One of the board's first major decistons was (o limut its concerns

and policy control ta the National Program for Graduate School Se-
lgction. and this dacision was implemented in October 1969. (The
Institutional Program was c¢onlinued by Educational Testing
Service as the Undergraduate Program.} Effective in October 1969
also, Yhe GRE Board instituted the Local Administration Service to
enable graduate schools to administer the GARE to their own
enrolied graduate students for purposes ot evaluating students or
programs, selecting students for more advanced prdgrems. and
other nonadmission purposes. {The Local Administration Service
will be discontinued after June 1979 because of dectining graduate-
schoo! interest.) The Special Administration Service. which enables
students to take the GRE on dates other than those of National
Administrations, had begun in New York City in the 1940s. Addi-
tional Special Administration test centers in other large cities were
opened in subsequent years. 10 a total five by 1967 and cight by
1973

As provided for by its bylaws. the board soon developed & com-
mittee structure and. reflecting a priority that has continuad up to
the present time, created as its first standing committee, a Commit-
tee on Research and Test Development. Board-sponsored research
projects addressed a wide range of issues and queslions relating to
the transition from undergraduate to graduate study and graduate
study itselt. as well as matters more directly related to tne GRE
Program of tests and services. Early studies included invastigation
of alternate methods ol equating GRE tasts (1969) and of the use of
Bayesian statistics to facilitate validity studies {1970). as wel! as sur-
veys of existing graduate admissions and féllowship selection
palicies {1970) and of programs available for disadvantaged
students (1973). More recently. board projects have included
studies of male and female doctoral students, the identification of
dimenstons of Quality in doctoral programs, and several projects re-
lating to possible modification of the GRE Aptitude Test.

Other Activities ofthe GRE Board

In 1973 the GRE Boa.d entered into an agreement with the College
Entrance Examination Board and ETS t0 ¢reale a new policy group
for the Test of English as 8 Foreign Language (TOEFL) to which the
GRE Board appeints three repiesentatives. In similar fashion. the
GRE Board participates in the governance of the Graduate and
Professionat School Financial Aid Service {GAPSFAS) by appoint-
ing three representatives to its Council. In 1976, as an cuigrowth of
a spec’a] study committee jointly created by ETS and the GRE
Board. the Undergraduate Assessment Program (UAP) Council was
created to assume policy direction for that program. the revised
and redesigned descendant of the former GRE Institutiona! Testing
Program that had been administered by ETS as the Undergraduate
Program since 1969.

Between 1937 and 1967, activities relating to the Graduate
Record Examinations focused almost exclusively on the tests and
the arrangements for their administration. since 1967, the GRE
Boarg has broadened the services and activities of the GRE
Program to include research, guidznce publications (Graduvate Pro-
grams and Admissions Manual [1972 {f] and Thinking aboul
Graduate School 179730). a Minority Graduale Student Locater
Service (1973} and numerous special projects. surveys. and
conferences concerning issues in graduate education.

As the Graduate Record Examinations begin their fifth decade—
and theirr second under the direction of the GRE Board —they
conlinue to play an important rote in the admissions process to
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American graduate aducation: aqually impurtant, thay now provide
the base from which a broad program of rafated research. publica-
tions. and %ervices has evolvad.

Reforonces

A Compact between the Graduate Record Examinations Board and
Educational Testing Service, April 1966,

A Proposal tor the Establishment of a Graduate Record Examrna-
tlons Board. Prepared by Educational Testing Service in consut-
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tation with the Committee on Tasting. Association of Graduate
Schools. and the Committee on Testing. Council of Graduata
Schools in the United Siates, March 1965.

Savage. H. J. Fruit of an impPuise: Forty-five years of the Carnégie
Foundation 1905-1950. New York: Harcourt. Brace and Co.,
1953,

Vaughn, K. W The Graduate Record Examination: A statement of
Policy to cooperating colleges and universities (The Graduate

Racord Qifice Bulletin Number 1). New York: The Graduate
Racord Otfice, February 1947,




Chapter 2

PURPOSES AND GENERAL CHARACTERISTICS OF
THE APTITUDE TEST AND ADVANCED TESTS

The GRE Aptitude Test and Advanced Tests areé provided to aid vantage is tha alimination of one sourca of meéasuremen! error Ina
prospective graduate studanis and inslitlutions in the application froe-rasponse 1est. rmeasuremen! &rrors are assoclaled with the
and admissions process. Stucents take the tests. usually in test. the examinee. and the grader. In multiple-choice l8stg. one of
response to an institutional or departmental requirement. 1o these sources of error, tha grader. is eliminated. Thege 1wo ad-
providainformation in addition to undergraduale grades and giher vantages result in highsr reliabilities tor multiple-choice measures
indicators of past and potential performance. A third advantage is their practicalily; the tesis can ba scored by

The examinations are administered several times a year, both na- machin® $o thal scores can be raported more quickly and more
tionally and in foreign countries, under stapdardized conditions. aconomically than wouid otherwise be possible.

Scores are usually reported from four to six weeks after each test
administralion. Detailed informaltion related to the administrations

is found in the GYE Mmformation Bulletin, a new edition of which is Test Inatructions g
published anpually.

To prevent the conlents of a given test from becoming cormmon The ganaral instructions lor taking the tests are intanded to suggesi
knowledge snd to assure thal scores are authentic. three primary a widely applicable est-taking strategy. to alert the student to the
methods are used: 1) strict regulation of the handling of test ma- multiple-choice format, and to describe the method of scoring,
terials so thal students will not have an opportunity 1o see the tes! which corrects for random guessing. These general instructions
except during ils administralion: 2} provision of multiple parallel are provided 10r tha studants to read at \he baginning of tha tasting
forms of the test (1he nutnbar of forms detarmined by the number of sessions. (The complete text of the instructions is in 1the GRE
siudents taking the particular test) 1o reduce 1he chance that a Sampie Aptitude Test made available by the GRE Program.)
student will take the same test twice and make more difficult possi- The instructions specific t0 and immediataly praceding groups of
ble attempts to divulge 1est conment: and 3) administrative each type of question are provided within the timed sections and
procedures to curb impersonation and copying. In addition. the are made as concise and clear as possible. Questions that have
multiple scores ol rapeaters (students who take the test more than answer choices unigque 10 them tend 10 requirae very brief instruc-
once) are checked for statistically unlikely differences. Such tions. However. fixed-1ormal questions (those for which a tixed se
unusua! cases aro investigated by the ETS Security Office 10 de- ot answer choices applies to all or to 8 group ot questions) tend to
termine wheather an irrggularity has taken place.* Reports irom require longer instructions. The fixed-formal gquestions. howaver.
students or Supervisors of suspicious behavior are als¢ \horoughiy are relatively |@ss time-consurning than most of the unigue answer-
chacked.” Scores thal prove to be inauthentic are aither not choice guestions. In cases where the mathod of solving a problem
raporied or cancaled. or tha criteria a student musi use to evaluate material must be es-

The 1ast scoras are intended for use along with other indicators tablished., examples are included as part of thainsiructions.

of student performance by graduate departments. graduate ad-

mission comenittees. and fallowship sponsors in making admission

decisions or awarding feilowships. The Guide to the Use of the Formula Scoring
Graduate Record Examinations. which this rmanual suppléments.
sels fArth program policies concerning who may recaivé the scores.
The Guide also provides all necessary intormation for properly in-
terpreting and using the scores reporied for the Aptitude Test and
Advanced Tesls scores on thatestsis R -

All question$ that contributé to a given score hava aqual weighl. To
olirninate the potential advantage of random or haphazard guess-
ing. formula scoring is used. The formula used for computing

W
K1 where

A is the number of right answers
Multiple-Choice Format W is the number of wrong answers, and

* Al tests now otfered by the GRE Program are in a muliiple-choice Kis the number of anawer choices per guestion.

tormal. Although they have certain limitations, modern objective For most of the tests {all except part of the quantitative section of
tesls can present challenging inielloctual tasks lo axamineses as the Aptitude Test. the Advanced German Test. and part of the Ad-
waoll as measure factual knowledge. A prime advantage of multiple- ) . W

choice tests over fres-response tasts is that thay permil wider and. vanced Spanish Test) this formula becomes R ~ ;- since each
hence. more accurate sampling of rnaterial in a given period of question has five answéar choices.

tirme, Thus. more measuraments of different facets of examinees’ The rationate for (h& use of tha instructions On guessing and the
thinking are secured per unit of time. A second important ad- use of the scoring formula rests on the most likely result of pure

guessing. if an axaminee makes randorn or haphazard guasses on

aach five-choice question in a test. the most likely result is that one-
‘Procediyrts for PIOTECUNG tho Studenl under nvashigdation and for assunng Ihe . . . .
aulhanticity of scores are descnbed n ETS Proceduras for Delerannng The Vairdily of fitth of the queIStlons will be answered correctly and fOUT'flﬂhS of
Ousstionadie Seores the questions incorrectly. by chance alone. In the rnost likely out-
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A~ w -
come. application of the formula R - 4 vields the intuitively

reasonable score of Zero.
All other cutcomes, from getting all the questions right to getting
all the questions wrong, can also ba the result of pure guessing. For

n
exampla. thare is & probability of (% that &0 examinee would get

all » yuestions in a test of five-choice questions right through pure
guessing. That is a vanishingly small probability for a test of 100 or
more quéstions; nevertheless, It is possible to get all questions
right through haphazard guessing. and application of the correc-
tion tormulain that case would not alter this highest possible scora.
For a random guasser taking a 100-question test, with eech ques-
tion counting 1 raw scora point, the probabiiity that a corrected
score will be greater than 5 points i3 only 1 chance in 6. greater than
10only 1 chance in 40, and greater than 15 points only 1 chance 1n
740,

Ag soon as the examineg begins to read the questions and bring
some knowiedge to bear in answering them. one ieaves the realm of
pure guessing. if the examines can rute out one of the five answer
choices as wrong and guesses the answer from among the tour
remaining options. the probsability is 1 chance in 4 that the
examinee will gain 1 point by responding correctly. and the
probability is 3 chances in 4 that the examinese wili lose 1/4 point by
responding incoirectly. Since } wt= } and 3 !; = 13i5'
clearly favor answering a question in which one or more of the
answer choicas can be ruled out 8s wrong. Thus, the general
instructions. 'o bé reag before beginning the test. advise the
examinge: "It is improbable . .. that mere guessing will improve
your score Significantly: it may even lower your score. and it doas
take time. Il, howaver, you are not sure of the correct answer but
have some knowledge of the Question and ara able to eliminate one
or mare of the answer choices as wrong. your chance of getling the
right answer is improved, and on the average it wili be to your agd-
vantage to answar sych a question

the odds

Test Developmeant Staft

The professional staff primarily responsibie for the content of the
GRE Aptitude Test and Advanced Tests generally have advanced
degreos in fields reiated to the tests they davelop; for exampie.
those resPonsible for the verbal measure in the Aptitude Test tend
to hava backgrounds in the humanities or in measurement Those
responsible for the mathematics or guantitative portion tand 10
have advanced degrees in mathematics or a refated fieid. Responsi-
bility for the analytical measure is shared by paople with hu-
manitieg, science. and mathematics backgrounds. some of them
with tormal training in Jogic.

Test specialists usuaily have considerable experience in tast
devetopment and have training in psychometric principles and
technidues as they rejate t0 test constructhion. Expérience in teach-
ing ia Quite common. Most of the test development staff maintamn
close contact with exparts in their respactive fields and have im.
mediate access to tesi-related research carried out at ETS and
conducted culside the organization (the Brigham Library. located
at ETS. has a large collection of test-reilated materials). Persons
preparing the reading comprehensian materials for the APtitude
Test. tor example. regularly receive numerous nontachnical pen-
odicals written at a level appropriate for the studenis being tested

Q
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Test development stafl members also have access to the Firestone
Library at Princeton University and gther nearby educationat insti-
tution libraries as well as to ERIC, a8 computer-accessed library of
educational research.

In preparing the Advanced Tests in particular fields. test spe-
cialists take the jnitigtive in securning pew questions. obtaining re-
views of new questions and tests. arranging for committee meet-
ings. planning mesting agendas and working schedules. and shep-
herding a test through assambly. edlting. and production. The role
of the 1ast specialisis in working with the committees of examiners.
consisting of experts in the respective fields. partly depends on
their backgraund, experience. and personality.

The test spaciallsta represent a wide cross section of educated
persons in the United States. including men and women who come
from various regions of the country, have different religious and
sthnic backgrounds. and have been asducated in small as well as
targe. and public as well as private. institutions. A diversified staffis
considared especially importanl because the tests must be made
appropriate for & large, haterogenaous poputation. Approximataly
equal numbaers 0! men and women are tes| specialisls for GRE Ad-
vanced Tests: minority group members gre also reprasentad.

In an attempt to achieve aven greater diversity, the test develop-
ment staff hires writars outside the organization to supplement ma-
tarial generated at ETS. These mey includa former stat! members.,
recommended advanced graduate students who are close to the
acadamic activitias of the population for which the test is davel-
oPed. and tacuily members with a pralessional interest in testing.

Test Develcpment Procedures

Methnds of generating material are unique to aach writer. but
icrr . standardized procedures have been developed to guide the
generation process. 1o assure uniformly high quality material, to
avoid 1ihosyncratic questions. and to encourage the development
of tast material that is widely appealing.

An important part of the generation of test material is the review
process. Each question developed. as well as any stimulus materiai
on which questions may be based be reviewed by several in-
dependant critics. In tha review Procuss for tha Aptitude Tast, the
writer must take into consideration a reviewer's comments, revise
the Guestion ag necessary, submit the revised question for & second
review Dy another individual. again revise. and. it changes are
substantial. submit the question for ye! a third test specialist's
raview. In cartain cases. questions may be reviewed by an expert
outside ETS who can bring a fresh perspective to review of the
quaestions.

Central to the review process {for the Advanced Tests is the com-
mitlee of examiners for each test. Atter Advanced Test questions
have bean wrilten, they are reviewed by the ETS lest specialist and
then preparad in multiple copies for review by the committes
members. Each committee member receives a collection of ajt the
guestions and forms On which to record reactions. Ordinarity. the
committoe members are asked to indicate the correct answar for
each question. their rating of the importance of jhe quastion’s syb-
ject-matter content. their rating of its technical quality. and any revi-
sions of comments they deem appropriate. Prabably 1he single
most important part of the reviéw is their indication of the correct
answer. Any disagreements among the committee members re-
garding the correct answer clearly signal the presence of gossibly
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serious flaws. The ratings of question content and technical quality
are also important. and distinguishing between content and
technical quality is useful. Questions rated highly on both content
and technica' quality are clearly the besl. and {hose with high
content and low technical quality ratings may welt be worth revising
to improve their technical quality. However. those with low content
ratings are likefy candidates tor discarding. regardiass of their
lechnical quality.

The next step is collation of tha independent raviews of the com-
mittee mambers. A copy of the collated raviews is sent to each
member. The sources of individual review comments are not
identified. Thus, the committee members review the new Guestions
and then have & chance to reviaw the consolidated reviews ol their
fehow committes mambers.

The most significant activity at atmost every committee meeting
is thorough review of questions for a new test edition. Most of the
time and energy of the participants is devoted to this activity.
Ganarally, the new quéstions are taken up one by one. After dis-
cugsion. gach question is either approved (often with substantial re-
vigion}, discarded. or held for possible revision or use in the future.
Then decisions must be made as to which approved guestions
should be used in the test 1o provide a balanced coverage ol all
aspects of the test specifications and {o avoid undue overlap.*

It rmay be useful 10 think of three facets of question review for the
Advanced Tests: review of subject matter. review of technical
quality, and review ot editonal style. As a rule, the committee
members and ETS test specialists are in a position 1o provide all
three facets of the review. it is not uncommon, however, for com-
mittse marmbers 10 focus on subject matter, ETS specialists to
concentrate on techniczl quality. and ETS editors. who review
questions at a later stage. to concern themselves mainly with edi-
1orial style.

Test Assembly

After the iteins have beon reviewed and revised. they are cufled to
produce a group of the best questions. consistenl with the
spacifications, for inclusion in a test. In 1he case of the Aptitude
Test, the selected questions are assembled fifstin pretest form. The
questions judged best based on their pedormance in the pretest
become part of a pool of questions from which a linaj form of the
tost is assembled. In the case of the Advanced Test, assembly of the
final form typically begins in the committee meeting and is com-
plsted by the tast spacialist with committes advice,

The test assembler considers not onky the individual question but
atso the relationship of the question to the enlire group of ques-
lions in the test being prepared. For exampla, in preparing the Ap-
titude Test. the test assembler makes sure that no two questions are
actually asking the same thing in a set of reading comprehension
questions and avoids in vocabulary questions the frequent reap-
pearance of words already in the tast. Test assembly requires order-
ing the guestions. with very sasy questions placed first, balancing
the guastions t¢ meet test specifications lor content and statisticat
qualities. and recording information showing how closely the test
matches the speacifications.

Test assembly includes attention even 10 such séamingly minor
details as assuring that no preponderance of correct answers is

+Fer a moss detmied discussion of the pature and (o1e o COMMtienS 5t OXAMINSS <o
Chapter 4

associated with a particular Jetter (E, for example). The following
formula is used to check the balance ¢f correct answear choices:

M /N . :

n SV where N is the number of questions in the testand n is
the number of options for each question. In a test of 160 five-
answer-choice questons, the number of (E) correct answers musl
be:

160 160
5V 4 =32 =6 =261to0 36,

In a loider with the assembled gueslions (each on an individual
card with information if available. on its statistical characteristics)
is included severa! kinds of information: 1) the title, assembier. pur-
pose. and schadua of the examination: 2) the content characteris-
tics gt the test; 3) the distribution (with means and stendard devia-
tions computed) of quastions according to estimated or known
difficuity and discrirminating power (for the entird test and. in the
case of the Advanced Tests. for the equating subtest separately): 4)
specifications for equating and item analysis: %) a record of pre-
vious sources, uses, and statistical ¢haracleristics of each ques-
tion; and &) an official key. The official kéy shows the correct
answer for each question. This key can be certified as officiat and
signed by the test assembler only if at least three independent
exparts have agreed on the corract answer for sach question.

When the 'est has been assembied. it is reviewed by a second test
specialist. Then it is reviewed by the test devalopment coordinator,
After mutually agreeable resolutions of any points raised in these
reviews have been reached, the test goes to a test editor. The test
editor's review is likely to result in many suggestions for change.
and the test assembier must decide how these suggesied changes
will be handled. If a suggested change yields an improvement from
an editofial viewpoint. without jeopardizing the content integrity.
the change is made. Otherwise. new wording is sought that will
mest the dual concerns of conlent integrity and editorial style. After
a sacond careful editorial review by a copyreader, camera-ready
planograph copy is prepared by specialists in test typing. drafting,
layout, and proofing.

In the case of the Aptitude Test. the camera-ready copy is
returned tor réviews by the test assembler and by another test spe-
cialist. The assembler and planograph reviewer check for any
problems that may have been overlooked. All reviewers except the
editors. copyreaders. and proofreaders rust attempt to answer
sach question without first checking the answer key. This means
that sach reviewer is "taking lhe test” and is uninfluenced by
knowledge of what the question writer or test assembler felt the
answér shoutd be.

In the case ol an Advanced Test. the camera-ready copy must be
reviewed again by the committee of examiners. Photocopies of the
carmera-ready tesl are sent 10 each member of the committee of
sxaminers. At this stage the committes members are asked to take
the test and to mark the correct answers to the questions. They note
any changes they think need 10 be made to ensure accuracy and
eliminate ambiguity. On the basis of these reviews, the test assem-
bler specifies the final ch&nges to be made. Special problems may
reéquire consultation with the committee chairman.

After a final review for correspondence between directions and
questions. question and page numbering. and overall layout. the
planograph is sent to the printer under conditions designed to
protect the confidentiality of the test rmatertal. Review of a proof
copy precedes printing.
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Quality Controi

Tast quality and the consistency of Quality across test editions are
controlied largely through the oxténsive reviewing £rocess dur g
which a number of independent critics evaluate gach queston in a
test for content. clanty, accuracy. and sty However. two methods
requiring staustical analysis of questions are of major rmportance
in assunnng that & final tes! of high Quahty s produced: Prelesting
for the Aptude Test and preliminary tem analysis—statistical
analysis ol individual quastions in a hinal test form before scenng —
tor the Advanced Tests A full test analysis that gwves detatled in-
formation on the test's rehabihity. score distributions. spesdedness.
and other charactanstics 15 always provided to test development
staff and committees afler scores have been reported. However. the
purpose of a full test analysis s to guide development of future
forms of the test and to document the characteristics of a given
torm. The purpose of pretesting and of prelimmnary 1tém analyss 1s
1O assure that a given test form, by the time it is produced and
scored. contains questions that are without serrous flaws

Pretesting requires inclusion of some questions in the test that
do not contnbuta to examinees scores but are 2xpenmentatly
“scored’ lor a representaive sample of the population o eblaii in:
formation on the dilticully and usefulness ol the gquestions All
guestions contnbuting 1o anyone’'s GRE Antitude Test scnres have
besn pretested before inclusion in a final form of the test FPretest
data are valuable because they enable 1est specialists to ehimmate
poor quesihions (perhaps revising and repretesting them) and 10
meaet rather procisely the test specifications 1or difficulty and reha-
bility Examinees are nformed through the GRE information
Builetin and the GRE Sample Aptitude Test that such Inal questions
are part of the examination and that they will not aftect reported
scores. After statistical znalysis 1s completed on pretested gues-
fions, information on the performance of each question s pasted
on a card with the question Printed on the tront. This assures that
the information on the question will be readily available and con-
vanient 1o use, the card s then used in assembhing a final form of a
test {assuming that 1he performance of the question s satisfaciory)
The analysis on the back of the card provides informahion on 1the
number ot peopie in the sample. difficulty level of the question
(percent answering 1t correctly). number selecting each answer
choice, and mean abiity level of those selecting each chonce (mean
ability level s defined 1n terms o1 performance on the appropriale
ability measure 1n the actual test). Another it of vilal tnlormation
on the analysis card 1s the r-buserial. thal is, the question-lest cor-
retation i students doing well gn the test as a who!e also do well un
the gquestion. the correlation will be relatively high, if not it will e
relatively low If all the r-bisenals are very high. the test may be
measyring a con3iruct 100 hmited or 1o narrowly defined If the
r-biserial of a question s very IGw. 1t 15 not contnibuting to ihe relt-
anshty of the test as a whole The low r-brserial suggests thal there
may be a problem inherent in the Queshion or [hat studenis are un-
faruliar with the materral or conceft tested

The GRE Advanced Tests have typically been constructed
without preteshing. Even though pretesting would permit develop-
ment of torms more nearly paraliel in difficuity. some differences
among test formsn thrs respect are acceptable since one edition of
a test 1s statistically equated to other edihons. Thus, students taking
a more difficult test would not have to answer 2s high a percentage
of dqueastions correctly as those taking an easier echitron For a tull
yoar, pretesting was trigd for all the Advanced Tests The process
proved 1o be of ittle valug in improving the Oveiall rafidtehty of tho
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tests, and sechiomng the tests to allow for a separatety limed pretest
sechun caused admimistrative problems. Studénts who otharwise
mughl have fimshed the tests and le! early experienced restless-
ness when they fimshed each individual section early.

For cther reasons aiso, pretesting {or the Advanced Tesis did not
prove parthicularly useful. First. it is easier for a committee of
axaminers in a field to esumate the dithicully and discriminating
power of a question in that field 1than it is for test specialists to asti-
mate the difficulty of an Aptitude Test guestion that will be used for
a widely heterogeneous group embracing alt fields of study.
Second. each Advanced Test contains a number of already tried
questions {generally 20 percent of the test, sometimes more) in-
cluded for equating purposes. These quesiions have all proved to
be of appropriate dilticulty and high discriminaling power.

Preliminary item analys:s is an important precedure in controfling
the gually of the Advanced Tests Preliminary item analysis is
performed atso for the Aptitude Test, as an additional check for
such Problems as possible misprints, bul the prévicus Pretesting
step makes the pratiminary item analysis less important for the Ap-
titude Test than for the Advanced Tests. Beiore a test being
administered for the firs! time is scored. a8 sampie of answer sheets
arnving relalively early is experimentally scored and anaiyZed. A
question thal reveals poor discriminating power. inordinate
difhicully, or a large number of omissions is reviewed again at this
point by test specialists and committee members to make certain
that the guestion is not ambiguous and that the answer designaled
as correct s indeed the only correc! answer. If problematical Ques-
tuons are identitied thal escaped the aitention of the committes or
{est specialisis earher, 2 decision can be made to eliminate the
question from scoring or. possibly, to permit two correct answers.
Many Advanced Tests require no change at this stage: others may
require action in the case of one or a few questions. Because ¢f the
effectiveness ol the prelesting process for the Aptitude Test, a
thange in the scoring instrucltions is almost pever neaded. Al-
though the methods of pretasting and preliminary item analysis dif.
fer (n thei: importance for the Aptitude Test and the Advanced
Tests, these methods are vitat to the maintenance of quality in the
Graduate Record Examinations and are effective in keeping reli-
apilities n the very high .80s or above. Pretesting and preliminary
itern analyss are discussed in more detail in Chapter 5.

Testing Standards

The standards that apply to all GRE fests are summarized below.

1 Tests used 10 assist in making decisions 1hat are typicaliy irre-
vocable and have significant impact on studenis’ courses of ac-
ton should have reliabilities that do not fail below the upper .80s
or low .90s. Tests with lower reliabilities can be provided for
such purposes as self-evaluation or counseling.

2 All scores used to assist (n making significan! decisions should
be sufficiently distinet to warrant separate reporiing (for
example. score intercorrelations below B0 when reliabilihes are
in the 90s)

3 The measures should provide a distribzution of scores that ap-
proximates the normal curve.

4 The tests should not be highly speeded.

5 The tests should have apprePriate conlen! for the construcls
they are designed to measure and shouid be positively corre-
iated with successful performance In gradaale schoot




6. Sufficient information should be provided to ysers to permit ap-
propriate intarpretation of scores.

Reterences
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ing Service, 1975,
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Chapter3
DEVELOPMENT OF THE APTITUDE TEST

The GRE Aptitude Tesl is a standardized test of general academic
ability. It inciudes three measures: verbal ability, quantitative abilily.
and & newly added analytical ability measure. The Aptilude Testis
intanded to reflact skills that have developed over a long period of
time. Although it assumes exposure to a predominantly English-
speaking culture and to the educational practices of the United
States. the test is designed tO be as apProPriate as possible lor
potential @raduate studenis with diverse backgrounds and
interests.

The purpose of the test is to contribule to prediction of a
student’'s performance in graduate school. Not only is st based on
constructs that are theoreticaily refated to successful study 1n a va-
riety of lields, but perfOrmance on the test has begn demonstrated
to be positively correlated with performance in graduate and under-
graduate school as measured by various criteria. The Apilitude Test
is not intended to measure inherent intellectual capacity or in-
telligence: nor is it intended 1o measure personality trails or social
worth. Its limited purPose is to tap the ability to reazon with words.,
mathemalicai concepts. and other abstractions to arrive at a solu-
tion to a problem. Such factors as knowledge of words and
mathematical concepts and practice in reading and fundamental
quantitative operations will. of course. define the hmits within
which one can reason Using these toois.

The rationale for the content of the Aptitude Test originates in the
need lor highly devetoped fundamentat skills in graduate study of
any kind. Three scores rather than & single score are provided for
sevaral reasons: 1) a muitidimensional definition of academic taient
will best serve institutions and students in a variely of fields: 2) the
three scores—vevbaj ability. quantitative ability. and analyticat
ability—are sufficiently independent to be Providing comPle-
mentary information abcut students; and 3) studies suggest that
each score is related (o academic perlortnance in diffening degrees
depending on the field and may differentially improve Prediction of
graduate scnool success

Evolution of the Aptitude Test

The development anc evoluhion of the Aptilude Test have heen de-
terminad by perceptions of the needs ol the students and instity-
tions making up the graduate community and by high standards ol
psychometric quality These perceived needs and established sian-
dards—and the fact tha! they are sometimes 1 conflict—are
reflected in published materials concerning the Aptitude Tes! in
various stages ol its evolution. For example. the GRE General
Builetin, No. 2,in 1940 noted that "further breakdowns of the verbal
ability score are anlicipatad il analyses of the test results show
them to yield satisfactorily roliable and ditterentiating part scores”
{p. 3). Although part scores were perceived as potentially valuable
to the graduate community, it was discovered that the vatious kinds
of verbal questions were so highly intarcorretated that pari scoras
ccould not be defended as psychometrically sound.

Throughout its hislory, the Aptitude Test has been considered to
te relatively independant of passing trends in student interesis and
teaching methods. Because the pninary advantage ot a stan-
dardized tes! is its capacity to permit comparison of students by the
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same standards. only two kinds of change have ‘hus far been in-
troduced into the Aptitude Test: 1) minor change in specifications
of content expected tO resuit in a measure more appropriate fOr the
population without compromising parallelism ©f tast forms and
comparability of scores over the years: and 2) change that would
increase the usefuiness of the test without subtracting advantages
already oftered. In all instances where change has been suggested.
resulis have bean analyzed statistically to determing tha possible
elfects.

Two recent examples illustrate the kinds of minor change
generally acccmmodated in the Aptitude Test. typical reasons for
such minor change. and the resutts of the change as demonsirated
by statistical analysis. Bacause of current ptans in the United States
to introduce the metric system. some ol the terminology used in the
quantitative measure of the Aptitude Test has bean altered to reftect
changes taking place in the educational system. Some questions
previously relerring to feet and inches. for example. may now refer
1o meters and centimeters. However, it is not required that students
know the number of inches in & meter or the number of quans in a
liter. The numbers and computation have not changed. but the
terms may have. Statistical analysis has shown that Changes in tha
terminclogy in the questions have not, on the average. affacied
their difticulty or 1heir usefutness in distinguishing between high
and low scorers. Until the new system of units and measurement
has become firmiy entrenched. the quantitativé measure in the Ap-
titude Test will not require knowledge of i1s fundamaentals.

Recently. ihe specifications of the verbal ability measure of the
Aplitude Test were reiined to rellect social change thought to have
rasuited in & different mix of reading materials in the average
student’s experience. Diversification of passages in the reading
comprahension section had previously beaen assured by concern
for balance among humanities. social studies. and science
passages and inclusion of various styles. such as fiction and argu-
mentation. The refinement in specifications added a requiremant
for one Passage relaiing to minority concerns and one reiating to
the concerns of women. The purPose of this refinement was to
increase the approPriatenass of the content for the heter ogeneous
popuiation and to increase the resemblance of the reading selec-
tions in the test to materials available 'O the typlical stugent. Stafis-
fical analysis of the passages with content related to minorities
showed that they were not significantly dilferent from other
passages in the same general categories—thai is, in the huy-
manities, sociaf studies. and sri@nce —for the tolal poputation.

The feasibility of making major changes in the tesl (such as the
addition of new measures} 10 increase its usefulness has been
investigated periodicatly. in the early 1950s, a number of potentially
useful types of questions weare tried out in experimental séctions of
the GRE Aptitude Test: for examble. questions designed to tgst the
“abjlity to reason logically in tarms of abstract fi.gures“' as the di-
rections in a 1951 pretost suggested: the abilitfr to interpret data or
to judgs the sufliciency of data: the ability to “integrate'" material in
anp essentially artiticial language with more rules. greater com-
plexity. and less depandence on knowiedge of grammar than oiher
such lests. the abitity to induce rules in such tasks as completing
analogies. completing a series of symbols or conCepts. and seiect-
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ing an IncOmpaubIe tarm or Symdoi i an otherwise togically ralated
Series. tha ablity 1o judge evidence (1hese questions resembie a
type of question investhgated more recently, Evaluation of Evi-
denca—sea Appendix 1), and even a non-muluple-chowce tyPe of
question involving categorization of words in hsts. These exper-
mantal 2tforts, howsever. did not lead to expansion of the test.

In the late 196805 and early 1970s. such possible measuras as
Spatial Vigualization. History of Ideas. Writing Skills. High Lavet
Math Usage. and Logical Rsasoning were examined with a view of
permitting students tc select optional measures based on thair
imanded specialization. At that time. the tesls judged by a sample
of faculty membars on the Advanced Test committees of axaminers
to be moat important and potentially useful were the Logical Rea-
soning Test {assumed 1o be setected as an option by humanitias,
social scisnce, and some naturat Science students) and the High
Leval Math Usage Test {assumed to be salected as an oplion by
some sciance students). Despite reliability and promise of validity,
scores on the Logical Reasoning Tast ware too highly corretated
with verbal scores to be considered a waluable adjunct to the
original Aptitude Test. Although the High Lavel Math Usage Test
was found 10 be appropriate for its intended use, its introduction
dapended on shortening tha part of the quantitative measure com-
mon tg all students to only 30 minutes. Such a reduction in time
was considered to be unwise because it limited the common
measure's divarsity Howavar, the High Level Math Usage Test was
incorporatat into the Advanced Engineenng Test. a measure in
which it appearad particularly usetul.

in 1974, a new eftort was (nitiated to consider possibie improve-
ment of the Aptitude Test by broadening its delimtion of azadamic
talent That etfort 1s continuing and includes investigation of
methods ot testing tor scientific crealivity and cogmitive style.
Results of research suggested that the verbat and quantitative por-
tions ot the test. as it exigled before 1977-78. could be shortened
without reducing reliability betow a satistactory leval and without
affecting the comparability ¢f past scores with scores based on the
shortonad versions This research elfort also yielded information on
a varnety of tests of various aspects ol reasoning. A subse! of those
tests was selected to form a new measure of analytical skills. The
1977-78 Aptitude Test differs dramaticaily from the tes! that pre-
ceded 1It. Howevaer, that diffarence represents an added vaive 1o the
test and maintains the importance of the traditional verbal and
quanhtative measures The diagram al the ngnt Jiustrates the dif-
tarence between the two iests in scores yelded and in basi¢
content

Genersl Format

The restructured Aptitude Test consists of hive separately timed
sections. two of which are 50 munutes 1ong and three of which are
25 minutes long The vérbal measure consists of 80 guestions: 1he
quantilative measure consists of 55 questions: and the analytical
measure consists of 70 guesnons Equal amounts of time—50
minutes sach—are devoted to the three measures Twenty-five of
the 175 minutes of the students time s spent answering trial quas-
tions

Although not contriruting 1o the scores of the students who lake
them. trial quastions are considered an ;ntegral part of the exam-
nahon. essential to maintarming the high guanty of the test. Unless
the triai Questions can be given to a sample of the reguiar GRE
population under riormal standardized conditions, the statistical
daia most dependable in making paratlel torms of the test cannot
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CRIGINAL APTITUDE

TEST

{Before October 1977)

VERBAL ABILITY
Discrate
Verbal Questions
(25 min )

RAseading
Comprehension
(all topics)
{50 min,)

RESTRUCTURED APTITUDE

TEST

I

VERBAL ABILITY
Discrete
Varbal Quastions
{25min.)

Reading
Comprehension
{all topics)
(25 min.)

QUANTITATIVE ABILITY

QUESTIONS
{75 min.}

QUANTITATIVE ABILITY

QUESTIONS
{50 min.)

—

ANALYTICAL ABILITY

QUESTIONS
(50 min)

ba obtainad. The 1rial quastions represenl research that directly
banelits the students who take tha tests, and students are. of
course, informed in the GRE Informalion Buifetin of the inclusion of
trial questions in the test. In addition. the test supervisor, just
wefore tha examination 15 administared, raiterates that “sach edi-
tion of the Aptitude Test contains a number ol questions being tried
oul or pretested for possibie use in future editions of the test.
TherefGre, you may nGt have the same tesl| book as your neighbor.
Answers tO these trial questions will not be countad in your scores”™
{GRE National Administrations, 1977-78 Supervisci's Manual, p.
15). Taking 1he test is considerad to be acceptance of or consent to
that situation.

Content Characteristica

The content of each edition of the Aptitude Test is determined by
concern for appropriaténess 1o tha population and comparability
with past editions. Appropriateness of the material is assured by in-
clusion of diversified content. use Of 8 variety of kinds of questions.
and selection of nontechnical material of the sort likely to have
bean encountered by students planning graduate study. Compa-
rability or stability is maintained by constant requirements for simi-
larity in content and statistica! characteristics n all editions of the
test.

In the following discussion of the Aplitude Test, the pant of each
question that poses the problém will be referred to as the “'stem,”
the answer choices as "options,” the wrong choices as “'distrac-
tors,” and tha right choice as the ""corract respanse.”

Verbal Ability Measure

The varbel ability measure. designed to test the ability to under-
stand and manipulate written words 1 Ordér to solva problsms.
consists of four question types' antonyms. analogies. sentence
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caompletions {discrete queshions. s¢ calied because sach question
is indepandent. sharing no common stimutus materiai). and read-
ing comprehension sets. Discrete questions agre drawn from four
areas of human interest: 1j the arts and humanities. 2j the sodcial
eludies and concerns of practical or everyday life. 3) the world of
science and nature. and 4) the domain of human relaiionships and
feslings. Reading passages may be drawn frém the humanitias.
social £ciences, and natural sciences and may répreseént a narrative
as well 35 a discursivestyle,

Equat amounts of time are devoted to discrete questions and sets
of reading comprehension questions. Fifty.five discrete questions
can be admini=tered in 25 minutes and 25 reading comprehension
quésiions in 25 minutes. Discreie questions are notable for theis
efficiency {contributing high rehability for the amount of tima in-
vestad). and reading comprehension questions arg distinguished
by the close link they provide between the lest and the actual read-
ing activities ot graduate students.

Antonyms. Antonym questions provide the least! context An
isolated word of phrase is présented 1n the stem: the opPtions
consist of possibie antonyms to the stem. Distractors may be
choser an the basis of their simitanty in sound or spelling 1o other
words, but synonyms are avoided as distractors, since they may
prove more tricky than chatlenging to students The purpoSe of
antonym quastions is to measur2 not only knowiedge of words but
8150 the abihty to reason from a posinve 10 a negative concepl. to
leap conceftually from one extréeme to another. Word frequency
lists are not genserally used in $@lecting words to be used in
antonym questions because the preiesling procass provides the
best indication of the famuliarity of the poputation with the word.
The difticulty of an antonym question may reflect the frequency of
appearance of (he words in 5peech and wrniting as wall as the atirac-
tiveness of the options

ANtonyms may require only rather general knowle ige of a word
(see the firs! example below). or they may require that a student!
make ting distinctions (see the second example). They may aPpear
as 5ing!e words or as phrases and may be any part of speech The
directions for anitonym questions and three examPles appear
bejow. An aSterisk denotes the correct r@sponse

Diractions: Each queéstion below consisis of a word printed in
capiial atiers. followed by five words or phrases lettered A
through E. Chopse the letiesod word or phrase that is most nearly
cpposite in meaaning to the word In capilal Istters. Since some of
the guesiions require you to histinguish fine shades of meaning.
be sure to consider all the choices betore declding which one is
best.

1. CONSCRIPT: (A) mediator
(D) comedian {E) villain

“{8) voluntear {C) eccantric

2. MURKY: (A) clamorous  {B) complex  *(C) full of light
{D} endowed with beauty (E){irae irom error

2, PROMULGATE: (A) distont
{D)relard (E)discourage

{B) demote  “{C) suppress

Analoglez. Analogy queshons provide somewhat more context
than antonyms and regquire the student o recognize parallel rela.
tionships The two words in the stem are 5¢parated by a colon sug-
gesung that thev share 2 relationstp Each of the options presents
a pair of words. agamn separated by a colon to suqgest 2 relation-
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ship between them. The relationship may bg of kind. size, conti-
guity. or degree. Analogies may be classified as independent or
overlapping.

In an independent analogy. neither of the words comprising the
correc: response is similar in meaning lo a word in the stem (for
axampie, COLD:CONGEALMENT :heatl:incandescencs, where cold
and heat. through extremes of the same continuum, are no mofre
similar in meaning than congeaiment and incandescence). In an
overlapping analogy. one or both of the words in the correct
resPonse is suggeslive of the meaning of one or both ot the words
inthe stem (tor example. METAL:DROSS: :wheat:chafl, where dross
and chaff both signify a waste product). There are¢ more inde-
pendent than overlapping amalogies. and. even in overlapping
analogies, dependence on word associations aions for the solution
is avoided, oftan by inclusion of distraciors wilh similar associa-
tions The purpose of the analogy is to test the abilily to recognize
paralisl rather than loossly relataqd word pairs. Analogies mav also
be based on words with only concrete referents (see (he first
example balow). with only absiract reterants (see the second
examPle). or with both kinds of words (see the third exampPle). The
directions for analogy questrons and thres examples follow. An
asierisk denotes the correct response.

Directions: In each of 1he foflowing quesations, a related palr of
words or phrases Iy fcllowad by live Iattered pairs of words or
phrases. Select the l1attered pair which beat expreassss a relallon-
ship simliar to that expreased In'the original pair.
t. FROND:FERN:: {A)ecorn:oak (8) bulb:itullp

*(C) neadie:pine (D)desart:cactua (E)follage:bioasom

2. DBEDIENT:OBSEQUIOUS:: {A) ludicroua:ridiculous
“{B) helpful: otticloua {C) unusual:obvious
(D) happy:zealoug (E)serens:agitated

3. JUNTZA:POLITICAL:: (A) team:successful
*(B) council:adviscry {C}Jury:secretive
(D) catalogue:arbitrary (E) parent:instructive

Sentence Completions. The third discrate question type. sentence
completions. Provides increased contex! and is closely related to
reaqing comprahension. Sentences are usually selecled from read-
ing materials that might be commonly available to students. They
contain one blank or two. and students arée required to select the
completion thal is logically and stylistically consistent with the rest
of the sentence.

The four examples of sentence completions illustrale, in order,
the tour areas of human interest 1o which an antonym. analogy. or
sentence comPletion question may De related. 1) the arts and hoe
manities. 2) the sociat studies and concerns of practical or everyday
life, 3} the world of science and nature. ang 4) the domain of human
relationships and feelings. An astensk denotes the correct
response.

Directions: Each of the sentences befow has one or more blank
spacas, each blank Indicating that @ word has baan omitted.
Beneath the sanlence are flve lettered words or sets of words,
You are t0 choose the on® word or sel of words which. whan
inserted in the sentence. beat fits In with the meaning of the
senlonce as @ whole,

1



Q

ERIC

Aruitoxt provided by Eic:

1. Some time 690 translators realized that they must-------the idea
that sn encient cleseic, simply beceuss it 8 ancient. must be
randered In the archalc English of anotherera.

{A) «xtract (B) absolve {C) maintaln (D) Perpetuate
*(E) relinguish

2. Some neopls argus that the growih ol industrial research has
bean too rapid. that in some companles rasearch 18- which
Is aupported becsusa of the--—--—sssoctated with it rather than
becausa ol the real benefits derlved.

‘{A) a tad..glamour {B) » luxury..profif

{C) B necessity..satisfaction (D) an obstacle. prestige
{E) aninnovetion..stabitity

3. when a new comat appesred in 1577, ite path straight through
what were supposed to be the-.—-- spheras that lormed the
skieg-——~the view that these 3pheres did not exist.

{A} solld..punctured (B) vacant..dlspelled
*{C) impenetrabts. . encouraged (D} invisibte. exploded
{E) psrtorated..corroborated

4. She wae saddened to hear that her colieagues continved to
—---har protegs, for she had hoped that success would-—---.-
him.

(A} pla‘tronlze.‘onrage *(B) disparage..vindicate
{C) underwrite..attract (D) flatter..encourage
{E) derida..humiliate

Reading Comprehension Sets. Reading comprehension passages
are ol varying lengths. In each edition of the test. there are two rela-
tively 10nQ passages. each providing the basis for answering seven
or eight questions. and three relativei; short passages. gach provid-
ing the basis for answering three or four questions. Test forms are
comparable in terms of the total number of words in Passages in
the reading comprehension section.

Although the megan difficulty of the questions themselves jor the
sxamineas is considered the best index of the dithcully of the read-
ing comprehension section of the test. an attempt is made to
achieve an appropriate range and variation of evels of difficulty of
the reading materiat. In a special analysis, applying the Simple Test
Approach for Readability (STAR) deveioped by General Motors, an
average of 14.3 grade-level equivalency was obtained for two recent
GRE verbal forms. This grade-level equivalent suggests thal the
overall reading levet was not difficult for college graduates. The
grade-level equivalency of passages ranged from 10.1 10 21.2in this
analysis. and the torrelation between mean question difficulty and
the difficulty of the passage on which the questions are based was
only .22, It is not surprising that the difficulty of Questions has a low
retationship to the difficulty of the passage associatled with those
questions. A Question's difficulty depends on a number of factors
such as the attractiveness of the distractors and the type of reading
skill being tested.

The six axample questions illustrate. in order. the six major types
of reading comprehension Questions 1hat appear in the test. These
typos focus on 1) the main idea or primary purPose of the passage:
2} information éxplicitly staled in the passage. 3} information or
ideas implied or suggested by the author: 4) possible application of
the author's ideas to other situations: 5) the author's iogic. reason-
ing. or persuasive techniques: and 6) the tone of the passage or the
author's attitude as it is revealed in the language used. An asternsk
denotes the correct response

12

Directions: Each passage in this group is folowed by quesilons
basad On s content. Aftes reading a passage. choose the best
answor to each gquestion and blacken the corresponding dSpace
on the answar shest. Anawer all quastions following a passage
On the basls ot whaiis steled orimplied In thet passage.

The literary generation thaf crusaded against Puritanism and
the genfeel tradition. against sterectypes and sentimentality,
also saw what Marle Curtt termas “the baginnings of a new end
raalistic interest In American reéglons and American folk.” The
trend tpward twentiaty-century reallam exemplified In this country
by the works 0f Sherwood Anderson, Sinclalr Lawie, and Thoo-
dore Drelsar was paralleied In the work of bleck writers of the
same p#riod. Rudoliph Fisher, Arna Bontemps. and Jessis Fouset,
for example. reached an aimost full sceie ol seli-ravelation and a
substantiat degres of seli-criticlam. By breaking with past liierary
tradition, bteck writers in the 1920°s were developing s graater so-
phistication of style and wider and more universal appeal.

American art taced a probiom In the esrly twentles—e problem
bormn of the fact that for years the white American ertict had
regarded the Americen art scene as unsophisticeted, and the
bilack artisf had teit oppressed by the soclal situation. Frequently
escaping o life abroad where new developmante in art wero tak-
ing placs, n&ither contributed much toward the development of a
distinctive American art. In the midtwenties, the sams forces that
Inspired the upsurge of new. more realistic, -nd unepologetic
talont in the other arts inspired changes In the attitude of artlsts,
in addition, of course, the rising tide of modernlem in Europe and
at home encouragded young black palnters to turn away from
tradifionalism In both sublect matter and style.

Fortunately, as with the paraliel movement in lterature, thie
movement in painfing did not lead the black artists Into raclalist
art. On the contrary. It led them into the mainstream. American
artists were beginning to develop Negro themes and subjects as
new naflve American material, The older white artists had han-
dled the Negro themes In & somewhat casual and superficial
manner. For many young whita artists of the twentles. biacke
were the subjoct of gareful and penetrating interpretation. The
fact that young white rican artiats and their young black
contemporariea shared t new Interest In black life was
significant. A common ground was established among young
artiste. The notion of the black warid an a restricted province to
which the black artist was confined was removed. At the same
time. the biack artlst was challenged by the task of seif-revelation
and forced to attempt it In competition with other artists. The
poise and orlginality of the young artists of that period and thelr
honest depiction of American life brought them closer to the
roalization that race Was a medium of expression, nof an end In it-
setl. For though thelr work was avowedly racisl for the most part,
they ranged with an increasing sense of freedom through the
univerae of 8 common human art, The strength and vigor of artists
like Aaron Douglas, Paimer Hayden, and Hale woodruff were &
raflection of superior advantages and training. DI equal, if not
greater, importance was the fact that their spiritual enlargement
stemmed from the growing conception of American culture a8 vli-
tally and necessarily including fhe materiala of biack jite.

<



1. The author’s primary purpose in the passagels to

{A) enumerate several dilemmas fsced by black artists In
Amaerica

(B) explain the differences between reslism In ilterature and
realismin painting

(C) centrast the works of black artists with those ol thelr white
contemporariss

“(D] analyze the etiact on bisck artists ot the movement toward

reallsmin ant

(E} sncourage the jnclusion Ot black lite in artistic depictlona
ot Americen culture

2. The author mentiont Sinclalr Lewls and Jessle Fayset as
sxamples of writers who

(A) awakened European interestin American culture
*1B} broke away trom past Herary traditions

(C) portrayed the |ives ot blacks realistically

(D} were amongthe most prolitic wrlters ot the 1320's

{E} Infiusnced artista In fields other ithan literature

3, ® can be inferred that, in the sarly decades of the twentieth
century, many American painters wont abroad because they

(A) hopedta redress sociaiinjustices in America
{B) distiked the irand toward modernism In America
*{C) regarded Europe as the place where new developments In
art were taking place
(D) wished to encourage Europeans to join the movement
toward reailiam
(E) Could tind no way to supportthemaelves In America

4, The statements in the passage suggest that the author would
most likely react to a movernent among black artists toward
racialist art with

{A) amused cyniciam

(B) deliberate Inditterence

{C) anthusiastic encouragement
{D) cautious optimism

*{E} disappointed disapproval

5. The authcr quotes Marle Curtiin order to

*(A) support his own analysis ot  trend
(B) indicate the ambiguity ot his topic
{C) provide a conirasting viewpoint
{D) toreshadow New directions attitudes may take
{E} ilustrate past rasentment to change

€. Tha tone and content of the passage suggest that Its source
was most likaly

(A} a guldebookio acollection of paintings by black artists
*{B) an assay on the development of a characteristic American

style by black and white artists

{C) an editorial on ghetto lite as experienced by arntiats during
the t1920°s

(D) a book on the way art retlects public oplnion as
sxemplitied by the trend toward realism

(E} a blography ot a famous black American aritst who lives In
Europe

Q

Content Speclfications for the Verbal Abllity Measure

Content specifications or statements of required numbers and
kinds ol content for each test form assure the parallelism of alt
forms. The tables beiow and on page 14 show *he breakdown of
conlent tor the current verbal ability measure.

As Tables 1, 2, and 3 Nustrate, baiance of diversified matenals 1>
a primary conswieration io make tha test appropriate.for the various
segments of the population. For example. since Coftman ( 1965) has
shown that men tend to do siightly better on discrete Questions
classified as belonging 1o the world of science and nature and to
the domain ol social studies and concerns of practical or everyday
e whereas women tend 10 do slighlly better on the aris and hu-
manities {aesthetic. philosophical) and humarn relationships ques-
lions. batance among those classes of questions should result ina
test appropriate for both sexes. The rationale for balancing content
throughout the test is an extension of these observalions. The
greater the variety ot maiertal provided. the more likely it is that the
diverse population will bg well served. assuming that the material is
generally gccessible (nontechnical).

Table 1: Speclfications for Discrete
Verbal Questions
(55 questions)

! Numbe: of
Content Queations
Antonyms
Arts and Humanities 5
Sociai Studies and Practical
or Everyday Life 5
Science and Nature . . . 5
Human Relationships and Feelings 5
General definitions oo 8-14
Fine distinctions A 612
Single words L 10-16
Phrases . o 4-10
Verb . . . . R 39
Noun L .
Adjective . oL . 5-11
Other parts of speech
Analogies
Arts and Humantties . . 4.6
Social Studies and Practical
or Everyday Life 4-6
Science apd Nature . . 46
Huran Relationships and Feelings 4-6
Concrete . . 4.8
Mixed . . 511
Abstract . . 4-8
Independent 11-15
Overlapping 59
Sentence Completions
Arts and Humanities 4
Social Studies and Practical
or Everyday Life 5
Science and Nature . 4
Human Relationships and Feelings 4
One biank - 5.9
Two blanks . o 11-15
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Table 2: Speciications for Nofa: Figuras which accompany these problema are intended to
Reading Comprehension Passages provide Informatlon usetul In solving the problems. They are
(5 passages) drawn as accurately as possible EXCEPT whan it Is stated in a
specitic problem thatils figure I8 not drawn to acela. All figures lle
Wumbss of Prisages in aplane urless otherwlse indlcated.
Length
Sublec) Matter ‘ot Tolol Al numbers used are resl numbers.
APprox. ApProz, ole 3 3
450 words 150 worth 1. i 21_— pe then1 -~ x =
Humanities H 1 1
Social Studies 2 2 A - 3 (8) - s < - oy O (€ !
Natural Science 1 1 ? 4 2 ?
Other 1
Total 2 3 5 R
Table 3: Specifications for e
Reading Comprehension Questions ! S
{25 questions) 6
Mumbar of
Typo of Question Questions 2. It A rapraseants the area of AQAS above. then 24 =
Main idea as (M4 (B)s *(C}12 (0124 (E)36
Exoicit Statement 5-8
Inference &7 3. After an inltial deposit of x dollars, the amount of money In a
Application ) 2.3 certain tund |s doubled at the end of sach month for § monthe.
Logic 2.3 It at the end of the 5-month perlod there is a tatal of $560in the
Tone 1.2 tund, héw much money was in the fund at the beginning of the
third month?
Total . 25
(A}$17.50 (B)$35 *(C)$70 (D)$150 (E}S$224
4. Suppose that © stands for a binary operation which adds the
reciprocaly of the two numbers it operates on. For example,
Quaniltative Ability Measure
The quanlutative ability section is designed to test basic 507 = 1 + 1
mathematical skilis, understanding of eiemeéntary mathematical 5 7
f:oncepls‘ and ability tlo reason quan_t!tatlvelyland to solve proble_rns Which af the following staiements s (are} true tor sll positive
in a quantitative setting. This section consists of three question ab?
types: discrete mathemahcs. data interpretation. and quantitative
comparison. : L1el_asp
Each discrete mathematcs queston contains all the intormation a b

needed for answering the quéstion. except for the basic N aGb- . 1

mathematical knowledge assumed !o be common o the Back- a+hb

grounds of a#! studenis. Many of these queslions, Such as examples 1 ab

1 and 2. requite lithe more than manipuiahion and very basic . sGL a+h

knowiedge: others. such as examples 3 and 4. require the student (Altonly (3}t only (C)Ilonly (D)Iand Il only
te read. understand. and soive a probiem thatl involves either an *(E} 1 snd 1l only

actual or an abstract situation

The data interprelation gueshons, tike the reading comprehen-
siun questions in the verbal measure, usually appear in sets based
on stimulus material that precedes the questions. The stimulus Ma-
terial for these queshons consists of data presentsd in graphs of ta-
bles. Data interpretation questions are designed to test the ability 1o
syntheasize information. to select the appropriate data for answering
a quastion, as in example 5, or to determine that sutficient informa-
tiontor answering a question is not given. as in example 6.

Directions for discrete mathemahcs and data interpretation ques-
tions and examples of each type follow. An asterisk dendtes the
correct response.

Directions: Solva each of the following problems. using any
avallable space on the page for scratch work. Then Indlcate the
best answer In the appropriate space on the answer sheet.

14
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Quentions 5-6 reter to the foliowtng geaphs. Diractions: Each of the tollowing questions consists of two quan-

tiiles, one in Column A and one In Column B. Your are t0 compara

FRINGE BENEFIT PAYMENTS BY TypPE,
1955 AND 1965, ALL INDUSTRIFS

the two quantities end on the enswer shaet blacken SpAce

4 W the quantity In Column A Is the greater;
B If the quantlty in Column B is the greater;
C ifthe quantities are aqual;

19 X¢ Per 71.5¢ Per D if the reletlonship cannot be detarmined trem the information
Payrolt Hour = 1004 Payroll Hour = 1007 glven.
@ Common
intormafion: In a question, information concerning one or bolh
of the quantllies to be compared Is centered
above the two columns. A symbol that appears in
both columns représants the same thing In
olumn A as itdoesin Column B.
19545 1965 c
Numbers: All numbers used aré rerl numbers.
Figures: Position of points, angles. regions, #ic. can he
Type A. Paid vacations. holidays. sick leave, elc. assumed to be Inthe order. shown,
Type B. Privale pension and welfare fund contributions, Lines shown as stralght can be sssumed to be
severance pay, etc. stralght.
Type C. Legally required payments {social security. el1c )
Type D. Paid rest periods. national guard, jury duly, er. :::m“"::;;:::"'?d to lie in the plane unlose
Type E. Profit-sharing paymeants, other honuses erw ’
Figures which sccompany questions are intended
. to provide Information useful in answering the
5. What was the sapproximate Increase In conts per payreli hour questions. However, unless e note states that a
from 1955 to 1965 for type C tringa benetit payments? figure is drawn to scale, you should solve these
A)0.9¢ (B) 1.6¢ 2.3¢ (0)17.3¢ (E)9.2¢ problems NDT by estimating sizes by sight or by
A {8)1.6¢ (C) (017-3¢ (E) measurement, but by using your knowledge of
& It tring® benetfit payments averaged 25 parcant of the lotat mathematics {880 examp'e 2 below).
payrefl In 1965, then tringe benefit payments averaged ap-
proximaleiy what parcenlt of the lotai payrotl In 18557
{AY10% {B}14% (C)25% (D}46% ColumnA  Column B Sample Answers
*{E) It cannot be delerminad trom the Intormaticn given.
The third question type. quantitative comparisons, was inclsded Example 1: 2 x86 218 eOO.
in the GRE Aptitude Test for the first time in the 197778 year, al-
though varigtions of this type of question have been used for a Examples 2-4
number of years in ofher testing programs. Quantitative com- refer to APQR. R
parisons ara characterizad by a fixed sel of four options and are the
laast time consuming of the three types of Qquestions in this section:
the data interpretation questions are the most lime consuming. The
ethcioncy of quantittive comparisons was One fattor permitting ¥
restructuring of the Aptitude Test 10 include a new measure. Sinte r
performance of quantitative comparisons correlated so highly (ap- p 'N
proximately .90} with performance on other lypes Of quantiiative Q
questions used in the test before restructuring. it was possible to
reduce the testing ime without reducing the number of questions. Example 2: PN Na @ O0®
Some of the mOre time-consuming questions were réplaced by {since equal mea-
guantitative comparisens. with the expettation that the high relia- Sures cannoi be as-
bility of the test and the comparabitity of scores would be main- sumed, even
tained though PN and
; NQ appes ual
Quantutative comparisons are designed {0 test the ability to ppeer equal}
reason quickly and accurately about the r=lative sizes of twe quan-
titles or to percaive that not enough infOrmation is given to make Example 3: x ¥ DeOD
such a decision. Some questions. as in example 1 at the nght. only {since N Is
require some manipulation t0 determine which of the Quanhitiesis between P gnd Q}
greater —tha ona in Column A or the one n Column 8 Other ques- —
tions require the student 10 reason more of 10 think of special cases Example 4; Wiz 180 O D
in which the refative sizes of the quantities reverse. or. a3 In (since PQis a
example 2. to visuahze other possible ways in which a iigure couid straight ling)
be drawn within the ground rules {or figures givenn the directions — — . -
15
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Coment Specitications tor the
Quantitative Ablity Measure

Content specifications for the quantitative measure are given in Ta-
bie 4 helow.

Table 4: Quarlitative Specificarions for the
GRE Aptitude Test

Arithmalic Algebra

Discrete Mathematics 5 5
0.2

Data Inlerprelation 8-10

Quantitalive
Comparisons 10 10 10

Total 23.25 15.17 15-16

Since this section of the testis designed primarily 10 measure the
ability to reason quantitatively. the mathematics required does nol
extend beyond that assumed to be common 1O thé malhematics
background of alt students. Questiont classified as arithmetic can
be answered by performing arithmetic operations (add. sublract.
multiply. divide. find percents or averages). by reasoning, or by a
combination of the two.

The algebra required does not extend beyond that usualiy
covered in a first-year high school course and sncludes such topics
as properties of numbers (odd anhd even integers. prime numbers,
divisibility, and factors), operations with signed numbers, linear
equations. factorable quadratic equations. factoring. simplifying al-
gebraic expressions. exponents. and radicals. The skills required
include the amility to solve simple equations. the ability to read and
set up an equation for solving a complex problem. and the ability to
apply basic algebraic skills to solve unfamiliar problems. Unusual
notation 15 used only when it is exphcitly defined for a particular
question.

The geometry is himited primarily 10 measurement and intuitive
geomelry or spatial visualization. Topics inctude nroperties
associated with paralie! tines. Circles, triangles. re¢tangles. and
olher polygons and measurement-related concepts of area.
perimater, voluma, the Pythagorean theorem. and anglé meas.uren
degrees. Knowlédge of simple coordinate geometry and special
tnangtes such as isoscales, equilateral, and 30 -60'-80" triangles 1s
also assumed. Knowledge of theorems and the atility to construct
oroofs that are usually learned in a formal gecometry course are nol
measufed

Analytical Abllity Measure

Questions 10 this new measure are designed to tap studenis
abilities to recogmize logical relationships (for example. between
evidence and a hypothesis. between premises and a conclusion. of
betwean stated facts and possible explanations): to judge the
consistancy of interrelated statements: to draw conclusions from 4
complex series of statements: to use a sequential procedure to
eliminate incorrect choices in Order to reach a conclusion: {0 make
interences from statements expressing relationships among
apstract entihies such as nonverbal ar nonnumencal symbols: and
te determine reiationships between independent o1 interdependent
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categones or groups. Three lypes of questions are used in measur-
ing 1hese analytical skills: analysis ol explanations, logical dia-
grams. and analytical reasuning. It continuing research should
dentify other question types that also etfectively 1ap these skills.
the content Of the measure may gradually change i such change is
demonstrated {0 represent animprovement. As experience with the
new measure accumulates, changes may also be made in the direc-
tions. ta simplify and clarity them wherever possibte. or in the
format. Such changes will be made under conditions designed to
maintain scora comparability from one test edition Lo another.

Analysis of Explanations. Each set of analysis ot eéxplanations
questions is preceded by a narrative describing related events and
a stalament of a result, which may be surprising in light of the facts
presented. Actually, the result may no! follow directly from Ihe
situation bul may be diclated by other events consistent with the
situation. although not described. One part of the student’s lask is
to imagine what missing information might plausibly explain the
result. Although Ihe measure is called analysis of explanations, its
purpose may be broader than that title implies. It measures Ihe
ability to recognize inconsistencies and deducible intormalion, to
hypolhesize. and 10 judge the relevance of certain facts topossible
hypotheses or possible explanations of a slaled fact. The measure
also requires thal a sequential procedure be followed in arriving at
the correct answer. Choice A must be etiminated bafore choice B
can be considered. and so on. Since this is a fixed-format type of
question. each question in a set presents the same five answer
choices. The diractions and sample quéstions are given balow.

Directions: For each sel of Questions, a fact slivstion and aresult
are presented. Several numbered slatemenls follow the result.
Each stalement Is to be evaluated In relation to the tact sltuation
and resull.

Consider each statement separztely from the oth&r statemaenis.
For each one, examine the !ollowing sequence of decisions, in
lhe order A, B, C, O, E. Each declslon resulls In selacting or
eliminating a choice. The first choice that cannot be eliminated Is
the correct answer.

A I8 the statement incuonsistent with, or contradiclory to, some-
thing in the fact situation, the rosult, or both logether?
It so, choose A,
1t not,
Does |he statemenl prosent a possible adeqguate explanation
ot the result?
It so, choose B.
It not,

Does the statemenl have to be Irue It Ihe tacl slluation and
resuitare as staled?
If s0, the statemant is deduciblie trom somethingIn the fact
« tyatlon, Ihe resull, or hoth together: choose C.

It not,

Does the statement elther Support or weakon a possiblie
#xplanatllon of the result?

It s0, the statemenl Is refevant to an explanalion: chooae
0.

it not, lhe stalement Is /rrafevant to an explanation of
the result; choose E,

Use common sense lo decide whalher expianations are adequate
and whethar atalements are Inconsistent or deducible. No tormal
system ot logic Is presupposed. Do not consider extremely un-
likety or ramote posaiblillies.
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Situation: In an atiempt t¢ end the theft of books from Parkman
Univeraity Library. Elnora Johnson, the chief iibrarian.
inltiated a stringent inspection program ai the begin-
ning of the fall term. At the library antrance. Johnson
posiad inspectors to check that each library book jeav-
ing the buliding had a checkout alip bearing the call
number of the book its due date, and the borrower's
identification number. Tha library retained a carbon
copy of this slip as {ts only record that the book had
baen checked out. Johnaon ordered the Inspectors to
search for concealed fibrary books In atlaché cases,
bookbags, and ail other containers large enough to
hold 8 book. Sinca no new personnel could be hired. all
iibrary parsonnel took turns sarving as inapectors.
though many complained of their embarrassment in
conducting the searches.

During that term Margaret Zimmer stole twae nty-iive li-
braly books.

Result:

1. Zimmer stole the books before tt ¢ Inspecton system began.
(Correct response A)

. Zimme7 dropped the books out of a second-story window Into 2
clump of bushes and retrieved them alter she lett the building.
{Correct response B}

. Durlng that tarm, it Zimmer carried a bookbag cut of the library
entrance door during regular hours. an inspector was sup-
poaed to check it. {Correct response C)

. The doors to the lthrary tire @scapes are equipped with alarm
belis set off by opening the doors. (Correct response D)

. The library had at one time kept two carbon coples of each
checkout slip. (Correct response E)

Logical Diagrams. Logical diagrams s alse a hxed-format
measure: that is, the same options apply 16 each of séveral sets of
questions. Students are given five Circle diagrams expressing dif.
ferent class relationships. They are then asked to 100k at sets of
words and choose the diagram that best illustrates therelationship
of tha concepts they signily. The logical process might technically
be described as consisting of three steps: 1) translaling words into
proposilions that define their relationships {as in example 3 below.
translating “fish. minnows, things that hve in water” nto the
propositions that "some things live in water. " and 'all minnOws are
fish™}, 2) diagramming those propositions: and 3) selecting from
five diagrams the one that is appropriate to show the refationship of
the propositions. The final step inthe Iegical process —draw ng the
inference that “all minnOws live in water —is not required, al-
though the diagram illustrates that inference. it should be em-
phasized that a student need not have studied this process formally
to solve the problems: nor will the student necessariiy be aware 0f
the steps of reasoning taken to select the ¢correct answer. The pur-
pose‘is to measure skills fikely to have been learned in a variaty of
contexts and in academic study of most kinds The direclions and
sample questions follow,

iy -

Lo

Q

RIC

Diractions: In this part, you are to choose from five diagrams the
one that iliustrates the reiationship among the glven classes bet-
tet+than any of the other diagrem#$ offered.

There are threa possible relationships between any fwo ditferent
classes:

indicates that oOne ciass i3 completely contained

in the other, but not vice varsa.

neither class |s completely con-
tainad in the other, byt the two do
have members in common,

indicates that

indicates that there are N0 members In common.

Note: The size of the circies does nof indicate relative size of the
classes.
Exampla:

Birds. robins. trees

«(©)O »O00 «
DO =&

The correct answer, {A), shows that one of the classes {trees)
has no members in common with the other two, (NO trees are
alther birda Or robins, and no birds or robins are treea,) (A} also
shows that one ot the lwo remalning ciasses (robins) ls com-
pletely inciuded in the otherclass (birds).

The fiyve possible choices for ail problems in this part are given
below.

1. Nuts, Pecans. forks {Correctresponse C)

2. Adult women, Injants, black-haired people
0y

{Correct response

3. Fish. minnows, things that live in water {CoOrrectresponse i)
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Ansfytical Ressoning. Analytizal reasoning consists of complex
sets of statements from which the student must draw inferences.
The statements may include abstractions such as symbols without
specific refergnts. The directions and sample questions appear
below. An asterisk denotes the correc! response,

Directions: Each question or group of questions Is based on &
passage or sst of statements. In answering some ot the questions
It may be useiul to draw a rough diagram. Choose the best
answer for esch question and blacken the conresponding apace
on your answer sheet,

Questions 1-2

{1} His assumed that & hall tone is the smalleat possible Interval
betweon notes,

{2} Note Tis a hall tone higherthan note V.

{3} Note Vis a whois tone higher than note W.

{4} Note Wis e half tons lower than note X,

{5) Note XIs » whole tone lower than note T,

{8) Note Y Is s whola tone lower than note W.

1. Which of the following reprasents the relative order of the
notes fromthe lowast to the highest?

MIXYWVYT “BIYWXVT {C)WVTYX
DI YWVYTX (EYYXWVT

2. Which of the following statements about an sdditional note, Z,
could NOT be true?

(A) Zis higherthan T. {B)}Zlelowerthan ¥.
(C)Zis lowerthan W, (D} Z|s betweenWand Y.
“{E) Z ls batween W and X.

Questiond 34

(1) You cannot enter unleas you have ared tickel.

{2) It you present a blue form signed by the diractor. you will
roceive a8 red ticket,

{3) The director will 3ign and give you a blue form it and only if
you surrender your yellow pass to him.

{#) If you have a green slip, you can exchange it for a yellow
pass,. but you can do s0 only If you ajsg have a blue {orm
signed by the diractor,

{5) In order to got a red ticket. 2 person who does not have a
driver's iicense must have a blue form signed by the director.

(8) You cen ge! e ysliow pass on request, but you can do 30 only
if you have never had a graen slip.

3, The above precedures {all to specify

‘iA) whether anything bosides & red ticuet |a required for en.
trance

(8) whether you can sxchange a green slip for a yellow pass

{C) the condition under which the director will 8ign the blus
form -

{£) how to geta red ticket If you have a yellow pass

{E)} whsiher It is possible to obtaln a red ticket if you do npot
hsve n driver's licanse

4. Which of the foliowing people can. under the rules glven.
aventualiy obtain & ticket?

I, A person who has no driver's icense and who has only a
green dllp
tl. A person who has no driver's ticanse and who has only &
yellow pass
ill. A person who has both a driver’s ficanse and & Elus form
signed by the direcior
sy lonly {B)ilonly {C)landIilonly
“{Dy li and lil only {E) |, II, and III

Contant Speciflcatlons for tha Analytical Abllity Maasure

The contont spsecifications for the analytical ability measure are
based on achieving an approximate balance between guestions
with greater face vaiidity for students with B humanities-social-
studies orientation and those with greater face validity for students
with a science arientation {though those calegories are clearly not
exclusive ©Of independent). The spaecilications now call for 40
analysis of axplanations questions (appearing more closely related
to kinds ol analysis used in the humanitles and soclal studies) and
30 questions (15 logical diagrams and 15 analytical reasoning) ap-
pearing more ciosely related to the kind of enalysis required in the
sciences. Since the analytical measure was introduced for the first
time in October of 1977, a detailed breakdown of specifications is
not yet in final form. Diversity of subject matter and questions is the
ganeéral rute.

Stiatistical Characteristics

item ard tast analyses, which are regularly performed for every new
tast torm introduced. provide information on the statistical charac,
teristics of the test and its components. The most important siatis-
tical information indicates the difficulty, reliability, interrelationship
of test components. and speededness. Data on these characteris-
tics for five rocent Aptitude Test forms administered prior to
October 1977 are shown in Table 5, and data for the first two
réstructured test forms administered in October 1977 are shown in
Table SA. Tha analyses providing these data were based on samples
ropresentative of the administrations in which the respective tests
were introduced rather than the total GRE popuiation in a8 given
year or years. Of the five prior forms shown in Tabie 5, three were
introduced in Aprii and two in October. The October examineas are
consistentiy more able. on the Average. than the April examinees.

The reliability estimate for the verbal sections of a typical prior
iorm of the Aptitude Test is .93 and for the quantitative section 91,
with corresponding standard errors of measurament of 33 and AC
convertad scaled score values. respectiveiy.” Taken separately. the
two verbal components—discrete verbai questions and reading
comprehension—have reliabilities in the middle to upper .80s.
Thus, tha reliability of each of the varbal sactions is higher than the
intercorrolation betwean the two, which is in the middla .70s. sug-
gesting lhat the two verbal components contribute somewhat inde-
pendent indicators of verbal ability.

The correlation between the varbal ability sctre and the quantita.
tiv- ~bility score is about .56 in a typical prior form. The corretation
be. :en the discrete varbal and quantitative sections is .46 and the

‘Aetiabilily 18 estimalted by e Wuder-Awchardson [Ormata (20). adapied tor LuSe with 1or-

mula sconng




Table 5: Statistical Characteristics ol “ive Recent Prior Forms
of the GRE Aptitude Test

Stetlatice Based an yotal Groups

Statintics Wozad on Event? SPaced Samplen of Yotsl Groupa

830 830 S0 SD
H5 13
33427 | 220 200 | 519 519 | 1115 %5%
80 850 | SO 50
120 1¥

October 1973

april 1974 27.287 200 200 475 489 1130 § 51%
850 820 5D SD
127 134

Aprik 1975 25978 200 260 476 488 1600 | 55%
860 820 S0 S0
126 134

Octaber 1976 29.229 200- 200 512 525 1.950 | 59%

860 840 S0 S0
13l 137

Ranga of Mpsn wnd m;;.’a Parcontafe Porcantate of Exem CoMPlating:
Porslpla Stendaed Nusnb i . bnase
Tirse Numbas Seated Dewiation of | Anwestlng Qe c“u:," % of Yest Section Entirs Test Sacticn
Intruduced Examl Searer Scaled Jecres Eeami Honn Correctly Rakebility bt L q ¥ q
v Q ¢ Q neet v [} v Q ¥4G | sl St it Sec. b Sec 1l
Aprit 14973 26,096 200. 200 48% 4% 1,090 | %3% 57% 53 91 56 9404, 98% 9704 550 780 | 459

595, 93 50 53 1 949, 97% | 97% | 55%  Tiop | 50%

57% 93 N 58 92% 97% | 96% | 529% 769 | 449

57% 93 9l 56 94%, 989 | 969 | %8% 789 | 49%

630 | W 5t 60 | 96% 98B0 | 96% | 66%  B4np | 36%

*The varbal Qquestions of the Dripr Aplitude Test were in IWe gppa-
rately timad sections. Section | contaned discrete Quastions and

was Eivan 10 25 minutes. Section 1) contbined readin® comPrehsnsion
questions and woas given in 50 minutes.

Table 5A; Statistical Characteristics of the First Two Restructured Forms
of the GRE Aptitude Test

(Based on Two Separate Evenly Spaced Samples of 1,950 and 1.945
Examinees at the October 1977 Administration)

Avetalt Surentigy of » e &
Romge of Praiile Maa onl Stasdnsd [ 4 o Faap Savtion Lntirs Tost Joction
Farm Seaied Learw Danintion ¥ Scaisd Joarm Guartiany Loty Bl ity C Fioa Batwman " P m ” a ™
v ] i ¥ q . L] ] i ¥ q L} vaU vaid Qusx [T S HH Bt NV
1 20 200 210 01 LY 540 4% My 5% 93 88 | Y I T B9,  9A%h | Y45% 970 | %  56% | 73% 609%
850 B [ 50 Sh S0
126 1 i3 i *
H 210 200 210 52 55 515 5% Bl BM% 93 g3 42 [} A Iy ] 1% 990, | 960G OBOG | a0y 3606 | 7M. 63%
O] EM0 00 30 S0 s
125 132 ix l L

*The analytical Questions of the restroctured Aptitude Tast are in two
separataly timed sactions. Section Il contamns analysis-of-explana.
tions Questions and is given m 2% minules. Seclion IV contains

corrélation between the reading comprahenston and gquanttative
sections is .59.

For the first two forms of the present restructured Aplitude Test
administerad in Octgber 1977, 1he reliability of the verbai ability
measure. which has discrete verbal and reading comprehension
questions combined in gne section. FéMains at 93 The reliability of
the shortened quantitative ability section is 88, and that tor the new
analytical ability maasure .92, Standard errors ¢f measurement for
the scores on the restructured test are 33 for verbal ability. 38 for
quantitative ability, and 36 for analytical abiltty.

The correlation between the verbal ability and quantitative ability
Scores on the restructyred tast is approxmately .54; between the
varbal ability and analytical ability scores .73, and between the
quantitative abifity and anatytical ability scores 70

Aruitoxt provided by Eic:

108ical disRrams and anal¥tical reasonink Questions and is given in
25 rminules.

One set of standards sometimes laken toindicate that atestis a
power test and tacks any significant speed faclor is that virtually all
examinees reach three-fourths of the questions and 80 gercant
reach the last question. The percentage completing three-fourths
of the test is the more reliable indicstor becauss the percentage
completing the test depends entirely on tha number answering the
very last question. Often there is guite a large difference between
the percéntage reaching the next-to-last question and the per-
centage reaching the |ast question.

In terms of this sat of standards. the test sections ¢of five recent
forms of the prior Aptitude Test were slightly speeded for those tak-
ing them. The percentages completing three-tgurths of the test sec-
tions ranged from 92 to 98 pércent with a median value of 93
Percent. The verbai sections of the first two restrdctured forms are
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somewhat speedad, but the olher sections are oOnly shghtly
soeeded.

Another approach to investigating speedsdness is factor
analysis. Factor analyses woere performed on two lorms of the GRE
Aptitude Test given in October 1975 (Powers. Swinton. & Carlson.
1977). The results showed 1hat speededness associated With the
discrete verbal questions accounted tor 6.2 and 7.7 percent of the
common variance of the first and second forms. respectively,
whereas the factor reffecting speededness i the reading
comprehension passages explained only 2.5and 4.4 percent. A fac-
tor of quantitative speed, accounting for 2.5 percent of the common
variance. emerged as a separate factorin the second form only

Statistical Specifications

The statistical specifications for each form of the test are fairly
constant and ¢hange only gradually and tor compelling reasons.
The purPose of such slability in specifications 1s to assure parallel
forms of the test and thus comparability of scores regardless of
form. Statistical adjustments for remaining unavoidabie diffesences
in test forms are thus smaller and less susceptible to error than if
forms were widely divergent.

Essential to the effectiveness of detailed. fixed specifications 1s

_ the pretesting process. Since all questions ysed in the Aptitude

ERI!
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Test are tried out experimentally on the ragular GRE population,
without being counted toward students’ scores. the statistical
characteristics of individuat questions ara known and can be used
in selecting Questions that will mesl the statistica) specifications
and resultin an appropriats test for the population.

The primary statistical specifications are’ 1) difficulty of the test
{expressed as a mean delta for questions). 2) range ol question
ditficuities. and 3} mean gues.ion-test correlation {r-biserial). The
test assembier knows the difftculty and question-test correlation Of
gach question in the usable pool Thus. the test can be constructed
to provide a fufl range of scores. rather than measure at one end or
at the middle of the scale onty, and approprtate total reliability The
statisticat sPecifications for the ADtitude TestapPear in Table 6

Table 6: statistical Specifications for the

. GRE Aptitude Test
Standard
Maan Dexintion Mean
Deita of Deltay r-Bloarlal
¥erbal 123-j27 25-28 43 . 47
Quantitative 123.127 28.30 50 - .55
Analytical 123 127 25 18 £3. 47
{tentative)

*Sinte thefe are fewer Quanidatwe Questions than verbal and analytical
questians. the maan 5 bidertal must be higher to obtasn appropriaie
reliability

Although these specificalions do nat provide separate require-
ments for each type of question within a measure. wide variations 1n
the statistical charactenistics ol the components of the test are not
tolerated. For @xample. the reading comprehension questions can-
not have & mean deila of 8 while the mean delta ot the discrete
verbal questions is 16. The mean delta range considered accept-
able for the various tyPes of queshons s approximately 11 to 13
The spetifications are not always met precisely (or a given adminis-
tration in which the test s analyzed because the populatians taking
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the test at different times of the year vary. This variation atfects
resuits of \ne analysis of a given final form and of pretesi material.

Relationship of Statistical Analysis and Research
to Test Specifications

Research and statistical analysis Play a major role both in setting
specifications for the Aplitude Test and in meeting specifications
for a tinal form with pretested and statistically analyzed questions.
Research that is closely related to the Aptilude Test is not usually
formalty reported or published becayse itS primary audience is test
developars who Can act on the results. In some cases, materials
intended for use in a future form are the subject of the research and
would pp compromised by publication. However. such research is
an important part of the test-making process.

Standard Activities

Aftar every lorm of tha test is introduced, it is analyzed stalistically.
In addition, item (question) analyses are performed giving intorma-
tion on each question in the Lest. ttem analyses for the pretest are
parficularly important because they enable the test specialist to
identify and aliminate 4questions that are not performing
consistently with similar questions in the final form OF with the rest
of those in the pretest section. Pretasting and the item analysis
process provide the necessary data for mesting the specifications
for & final torm of the test.

Statistical information is a'so necessary for revising specifica-
tions where necessary. For example. in test analyses performed
prior 10 1972, it was noted that Seclion | of the verbal measure ap-
peared t0 be speeded: that is, not enough pe0plé were réaching the
last question. 100 few people wera raaching three-fourths of thu
questions. and the variance of questions not reached was to0 high
relative 10 the variance of scores. FOr this reason the test specifica-
tions were changed in 1972 from requiring 60 discrete verbal ques-
tions in that saction to 55. Since the raliability of the verbal measure
was welt above .90, retiability was not threatened by this change. A
gradual decrease in the number of word problems in the quaniita-
tive section of the test (that is. a reduction in the number of ques-
tions requiring a great deal of reading to understand and then solve
the problam) is due to careful investigation of the correlation of the
verbal and quantitative measures as well as the phifosophical
stance that the yverbat and quantitative measures shoutd be as inde-
pendent as possible.

Speclal Activities

Panodically. other kinds of research of statistical analyses are car-
ried out 10 evaluate or explore tha possibility of changing test
specifications. Anafyses carried out in other programs at ETS {(such
as the Law School Admission Test Program. the Graduate Manage-
menit Admission Test Program. and the College Entrance Examina-
tion Board's Admission Testing Program) may also contribute to
the GRE test development Process. Examples of analyses for othar
programs that have had some influence on the thinking of test
develoPers working on the GRE are: 1} criterion validily research
dcne By the Law School Admission Test Program on a type of ques-
lion considerad by tha GRE for the newiy restructured Aptitude
Test. 2 tactor analyses of the Scholastic Aptitude Test {which until
very racenlly had content similar to the GRE Aptitude Test. though
not as dithcult): and 3} coaching studies carried out by the College
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Board ang other tesl sponscrs to aeternune whether apt:tude 1est
queshionyd are, indeed. measuring skils developed over a fong pe-
riod rather than skills that can be learned 1n a buef cramming
SE8310N

Coaching studies 1n a varely of settings and for a number of
groups have shown that special cramming sessions or study of test-
taking strategies for aptilude tests cannot substantiatlly improve
performance on guantitative and verbal questions ke those that
have traditionally been part of the GRE Aptitude Test. However.ina
recent SAT study {Pike and Evans. 1972} mn which coaching was
redekned to suggest a substantial component of instruchion in
mathematics as well, performance on the quantitative queslions—
quantitative COmpansons 1n parhcufar—was improved. A similar
study was initiated to test the findings in 2 GAE contex!. but the
results were not interpretable because of the scanty data resulling
from a high dropout amang subjects i the experniment. Neverthe-
less. the SAT tindings suggest that significant instruction (n quanti-
tative skills. as opposed 10 instruction primarnly in test-taking
strategies can be effective and may be reflected in test scores It
cannot be concluded that quantitative comparisons are in the usual
sanse coachabie since Coaching and mathematds instruction were
combined in the Pike and Evans study showing score improvement
on that type of question The GRE /nformation Bullelin contains
sample quantitative compansans, and a tull comptement of quant-
tative compansons s included 1n the GAE Sample Aptitude Test.
both ¢! which ate accessible 1o all students. It 15 gssumed that any
possibie coaching effect-—1f such an effect should exist separately
from instruction—wiil be standard for all students if all become fa-
miliar with the question type before taking the test, Future research
15 expected to explore {urther the guestion of coachabtulity and
instruction 1n the widely applicable skills measured by the GAE Ap-
titude Test

The Sample Aptitude Test was birst published in 1975-76 10 give
all students equal access to information on the knds of questons
in the test ang equal opportunidy to became famif@ar with them and
ways to solve them before taiing the test Another reason for pro-
viding the Sample Aptitude Test was tO0 make it possible {or
students to obtawn more information on the lest withou! tuirmng to
marketed matenals that. though designed to prepare students tor
the GAE. may not actually parallel the conienl of the GRE

Aesearch on subpPopulahons has been done in the GAE Program
and n other testing programs to determine the interachion of test
content and studen's’ gerformance. For example. in one study the
pertormance of males: females. blacks. and whiteés has been
analyzed to determine whether different kinds of questions ofr
topical matenal have differential effects on the questian ditficuthes
tor those various groups (See ~Population vahddy 1n Chapter &}

Sul other special subpopulation studies concern appropnate-
ness of the hming and directions of the test Currently. a study is
underway to detarmine whether allowing addilional time for verbal
and quantitative questions will have differential effects on
subgroups of the population (dertified by age sex. or ethmc
charactenstics Aesearch 15 3i5C¢ underway to examine ciosgly the
quessing Procedures students use, studenis’ atitudes toward
guessing as engendered by the test instruchions. and the possible
ditferentizl effects of vanous guessing instrucuons on different
subgroups of the population {f resulls of this research show thal
formula sconng or guessing instruchons may be Working to the
disadvantage of some students. the method of Sconng ortho word
1ng of the direchions witl be reConsidered
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Research Related to Restructuring the Aptitude Test

Perhaps the relationship beiween slalistical anatysis and research
and the Aptitude Test development process is bastliustrated by the
research effort preceding the decision to restruclure the Aptitude
Test to include shortened versions of the verbal and Quantitative
measuraes and (a new analytical measure. Because of the
signiticance of the proposed change. the Graduate Record Exami-
nations Board. particularly the Research Committee. monitared all
stages of ihe research. determining what questions seemed to
merit further investigation and making final decisions ¢oOncerning
results. The extensive research ef{ort was focused on possible ways
of broadening the definition of talent measured by the GRE Ap-
titude Tect.

The verbal and quantitative ability meacures. both of which wera
respacied for 1he uselulness they had demonsiraled over the years.
were examined to se@ whether they could be made more useful and
whether they could be shoriened to make room for possible new
measures. should they become available. Concurrently. résearch
was underiaken to determine whether a suppiemental measure
could be designed that would ailow studenis 1o demonstrale a
broader range of skills and permit educational inStitutions to betler
judge the academic qualifications of their apphcants.

Several methods of sludy were used: constituency surveys {ques-
tionndires addressed 1o students. faculty membaers. and administra-
tors), exp@rimental pretesting followed by item and test analyses.
factor analyses. validity research using self-reported undef-
graduate grades as the criterion. and some analyses far special
subgroups of the population.

Research Related to Changes in the Verbal and Quanthative
Measures. Assearch related 1o the verbal and quantitative ability
measures was inténded to show whether these measures could be
shortened to make room for a new measure and whether the
diversified conient of the reading comprehension measure could
be replaced by specialized material to be sefected by students an
the basis of their undergraduate background. It was hoped that
specialized reading material would increase the validity of the
verbal measure and provide a usetul subscore without affecting the
comparability of tolal verbal scores. The investigation focused on
the following questions

1. Can the GRE wverbal and guaniitative ability measures be
shoriened?

{a) What effect wil a reduction (n the number of reading
comprebension questions have?

) What effect will the introduction of relatively short reading
comprehension passages have?

{c} What effect will the inttoduction of guantitative comgarison
questions have on the quantiative measure?

L]

Can reading comprehension subscores be based on ditterent
reagding selections for students with difterent undergraduate ma-
jors? Are fotal verbal scores. based on reading matenal cor-
responding to undergraduate background. comparable 1o past
reported totai verbal scores based on diversified reading ma-
tenal?

A relared suhsequent queshon was {f itis ot teasible to provide
subscOres based on malenai setected by studeonis according to
mator eld, can a reading comprehension substore based on com-

ra!
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mon material tor all students be provided? Because of the high in-
tercorrslation of such a subscore with the total verbal score, the
answer 10 this question was "no.”’

Several methods of investigalion were used. A survev of depart-
mental representalives and administrators was made in a spécial
queslionnaire in the GRE Board Newslelter. Short @xperimentai
variatione of the reading comprehension and quantitative measures
were developed and included as trial material in a regular adminis-
tration of the GAE Aptitude Test. It was then possible to compare 1}
the combination of operationa! discreta verbal questions and the
50-minute operational section of reading comprehension queslions
with an experimental combination of the operational discrete
varbal section and tha 25-minute éxperimental reading comprehen-
sion section. and 2) the 7$-minute quantitative measure containing
three types of questions with each of four 25-minute experirnental
sactions. The comparisons are diagrammed above. Factor anatyses
weare performed to test the potential usefulness 0f the eéxparimenial
material,

Research results suggested thal the verbal and quantitative
measures could be shortened without aftéening the original func-
tions of these measures or the comparability of scores on the
original and new versions. Thd verbal measure could contain 25
instead of 40 reading comprehansion questions withoul falling
below .90 in reliability. Because of the lower proportion of reading
compréhension guestions. which have a higher correlation with
quantitative acores than discrete verbal questions. the separate-
ness of the verbal and quantitative abslity measures would, in fact,
be enhanced. However. oRtional reading comprehension sections
based only on specializud topical material would result in lack of
equivalenca between total varbal scores on the onginal test and the
new test. The inclusion in the gquaniilative sechion of a number of
quantiialive comparisons would noi naticeably ailer the factor
structure of that measure or 11s coOmparabitity to the Original test
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Research Related to the New Analyticel Measure. At the GRE
Board's direction, seven types of questions intended to measure
various aspects of reasoning ability were developed. Various
sources of questions purported to measure réasoning or analytical
skills were examined. such as some of the measures in the French
Facicr Kit. components of the Law School Admission Test and
Graduate Managemen) Admission Test, the Walson-Glaser Test Of
Critical Thinking. and the Coenell Test of Critical Thinking.
However, the emphasis was On creating new question types, each
intended to tap a difterent aspect of reasoning or analytical skills.
When pretests of sach of the seven question types administered
with the regular GRE Aptitude Test were analyzed. a number of
questions were posed: 1) Will the new tast questions yield malerial
that is appropriately difficul. reliable. and unspeeded? 2} Will they
measure skills that are relatively independent of verbal and guanti-
tative abilities? 3) Will they be valid in relation to the criténion of
self-reported undergraduate grades? 4) Whal combination of the
new tast guestions, it any, would be appropriate to create a new
measure that would add to the value of the Aptitude Test?

To provide answers to these questions, each type of question was
pretested in one of three regularly scheduied GRE nalional
administrations. Each pretest was taken by asub3tantial number of
GRE examinees. For all but one question type. at least three sam-
ples were drawn: a rePresentalive (spaced) sampie of all students, a
samplé of biologica! and physical science undargraduate majors.
and & sample of humanities and social stience undergraduate ma-
tors. In addition, separate analyses for one pratest were pased on
samples of black males, black females, white males. and white fe-
males.

The efticiency. criterion vahdity. ditficully. rehability, speeded-
ness. correlation with verbal and quantitative ability measures, and
appropriglaness for students with différant academic backyrounds
were investigated for each lype of question. To assess the face




ERI

Aruitoxt provided by Eic:

Teble 7: A Comparlson of Varlous Experimental Question Types

EMiclenty Faca Valldity
Corrplatiome
Admizisiration Quastion Aelle. DIMi. For For with the
Bats Type Mlity: culty! Time ReQuirsmant tinpor.  Msasyring | Critsrion Yethe! Quanti.
tance Abatract Yalldity Soore tative
Reasoning ]
December 1975 Letter Sefs 92 79 7 min Per Question 45% 139 22 A8 65
1971 and Logical
December 1975 Reasoning 6AA 1213 1.2 min per Question 66% £7% 25 90 68
{873 and “Analyticat
Decamber 1975 Reasoning 691 1213 12 min per Question 5005 79%, 25 78 78
Evaluation
December 1975 of Evidence 76 12.8 6 min per Yuestion 57% 769 22 i 53
*Analysis of
Dacember 1975 Explanations 78 133 6 min per Quastion 579, T1% 27 73 B66
*Logical
Sanuary 1976 Diagrams 97 116 5 min per Queslion 52% 839 16..18 57 77
Deductive
June 1976 Reasaning 674 11.2 12 min per question 5 13 52 79

tEstimotad by the Kuder Richardson lormuia (20) adauted for use with
formuta sconng

1DiNiculty is Bivan in tarms of the delta s¢ale. with 8 mesn of 13 and

& standard deviation of 4 For fivechoiCe Questions such 85 these,
middie difiicutty 15 & daita 12 (60% snswered corractty. 50% theo
retically "knew' the antwer and (0% Kuessed corr&cHy) (See also
Page 28 and ChaPter 5

validity of each question lype and the way 17 which different groups
perceived its uulity. surveys were administered to samples of
students who had taken each pretest. and two student cormmittess
offered Opinions about samples ¢f the experimental questions.
Presantations were made at a number of nationa! and regional
meetings of professional associalions. and the questions were
brietly discussed by some GRE Advanced Test committees of
examiners. As a resutt, a number of decisions could be made about
the appropriateness of each of the seven question types as a possi-
bie part of a new measure.

Statisticai characteristics of each ‘ype of guestion are indicated
in Table 7. The asterisked quesiion types are included in the new
analytical measure

References

Coffrman, W. E. Principles of developing tests for the Culturally dit-
teront. Proceedings of the 1964 Invitationai Confarence on Tast-
ing Probtems. Princeton. N.J : Educational Testing Service, 1965,

ry -

L

Radiabiities {or |pEical reasoning and analytical ressoting Nave been

adiusted 5o that thay ars comParsbie tD Uhe other rellabilitias, based
on 25.minuvis sections

1Thus religbility fi@ure is infiatad by sPeededness.
t“No studant Guastionneire detz are availadie.
nCorrected for atténustion

Educational Testing Service. A conlidential testing service IDr Use
by colleges and universities ip programs of abpraisel. selaction,
and guidance (The Graduate Record Examination General
Bullstin Number 2). New York: Educational Testing Service.
October 1948,

Educational Testing Service. GAE National Administrations, 1977 -
78 Supervisor's Manual. - Princeton. N.J.: Educational Testing
Service, 1977.

Graduate Record Examinations Board. Mewsfarter. Princeton. N.J.:
Educational Testing Service, September-October 1975,

Pike. L. W.. & Evans, F. A. Effecis of special instruction for three
kinds of mathematics aptitude jtems (CEEB Research Report 1).
New York: College Entrance Examinations Board. 1972,
{Monograph)

Powars. D_E.. Swinion. 5. 5., & Carison, A. B. Alactor analytic study
of the GRE Aptitude Test {(GRE Board Protessional Raport 75
11P}). Pranceton, N.J.- Educational Testing Service. August 1977




Q

ERIC

Aruitoxt provided by Eic:

Chapter 4
DEVELOPMENT OF THE ADVANCED TESTS

Applicants for Qraduate siudy can demonstrate some of their
qualifications by taking an Advanced Test in the discipline they
studied as undergraduates. Beginning in October 1976. there were
Advanced Tests in each of 20 disciplines: biology, chemistry, com-

puter science, economics, sducation. engineering. French.
geography, geology, German. history. literature in English.
mathamatics, music. philosophy. physics. poiitical science.

psychology, sociology. and Spanish.

Decisions concerning the appropriateness of providing a test are
based on criteria developed by the GRE Board in 1967. These cri-
teria. given below, generally reflect the primary purpose of an ad-
vanced Test: 10 provide a high quatity measure of undergraduate
achievement 1o aid in assessing the preparedness of students for
graduate study in a major discipline.

1. A significant number of institutions shouid offer a graduate
program in ihe field under consideration.

2. There should be a significant number of qualified graduate
faculty members whose teaching and research activities are in
that fieid primarily.

3. Asignificant number of matriculated graduale students should
be studying in that field primartly.

4. There should axist one or more aPpropriate learned societies
or professional associations in that field which pubiish one or
mora scnolarly journals in which originat research articles are
pubfished. One or more appropriate learned societies or
professional associations should express an inlerest in the es-
tablishment of any new test offering and a willingness to
cooperate inits develOpment.

5. The field shoutd be sulficiently homogen@ous so that a test
with satisfactory psychOmetnc :haracteristics can be
developed.

6. There should be good reason to think that continued valida-
tion of the test by apPropriate methods will yield satisfactory
résuits.

7. The field should be amenabie 10 techrugues of testing that can
ba reliably scored.

B. There should be a sufficient number of Potential candidates in
any Proposed new field so that adeQuate statistical data (e.9..
scaling. norming} can be obtainad on the first admimstration ol
atest in that field.

g A test in the field should be amenable tc standarcized test
administration procedures.

10 The field should be amenable to testing techniques which are
comparable in spirit and quahty tp those used in the Other Ad-
vanced Tests,

11. introduction or continuation of a test in any one field should
not imPose an ndua financial <train on the GRE Nahonal
Program as a whole.
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12. There should be a demonstrable peed for @ tast in the field
which is not megt adequately by other available instruments or
testing programs.

The Advanced Tests are constructed on the assumption, borng
out by evidence Iram validity studies, that graduate school perfor-
mance is related to achievernan! at the undargraduate level. Thus,
the tests focus on meaasurément of learning in undergraduatea cur-
ricula. Bacause the tests are intended primarily for graduate ap-
pticants. on the average a more able population thw.n all under-
graduate majors in a fiefd. the tests in some cacs (nay be reélatively
difficult for the average senior who does not plan to continue study.
However, the tests are designed to cover tha material that would be
encountarad by the average senior majoring in a figld. Students
who move from one undergradugte fiald to another graduate fisld
will tond to find the test in thair undergraduate major field to be
more appropriato than the test offored in the field they plan to enter.

One of the main advantages of the tasts is the standard measure
of competence they provide. The scores reflect the relative stand-
ing of all students on the same mMeasure. A sacond advantags is that
subscores, reported for 9 of the 20 tests, show strengths and weak-
nesses in particular subfields of tha disciPlines.

The Advanced Tests also have limitations. Students who spe-
cialize very early and who do not have a broad background in the
figld may find the coverage of a test inappropriate. The tests must
tocus on topics to which the majority of students in a fiald have
been exposed. In somae flelds. which incorporate a wide variety of
relatively independent subfields —such as education and 8nginees-
ing. for example-—it is a particular challenge to find the "core’” of
knowledge that is common Yo all.

Usas

GRE Advanced Test scores generally are used to assist in making
decisions on admission 10 graduate programs and in awérding
fellowships. The tolal scores serve this Purpose and some sub-
scores are sufficiently reliable {near .90) to be used in making ad-
mission decisions as well. The subscores are espacially useful in
counseling admitted students and helping them decide what
courses they should take. Other uses of the Advanced Tests are as
indicators of the effactiveness of an undergraduste Or master's
program and as comPrehensive examinations at the undergraduate
level. {The "Guidelines for the Use of the GRE™ in the Guide 10 the
tse of the Graduate fgscord Examinations includes a list of abpro-
priate uses of the advanced Tests.) To properly use the tests, it is
imPortant that thé test content be reviawed. partinent information
in addition (0 test scores he considered. and the relationships
between measures of the qualifications of students for graduate
study and measures of their later success in graduate study be de-
termined and recorded on a continuing basis {seea the discussion of
validity in Chapter §). ’

Some graduate departments requiré Advanced Test scores,
others recommend them, and still others recommeand them under
certain circumstances. The number and percentage of graduate

y Yy
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Tsbie A: Policles of Graduate Schooi Departments Listed In the Graduate Programs and
Admissions Manual on Use of the GRE Advanced Tests for the 20 Flelds of

Study wWhose Names Match or Closely Match Those of the Tests

Recommend
Require f d Ady d Tout in Mona of tha
Aduanced Test Advanced Test Cartaln Canuy Foregoing Tatal
Test Flald Ne. % No. % No. % No- % Mo,
Biology Biology 160 50 39 12 3] 10 89 28 319
Chermstry Shemistry 76 24 43 15 84 27 103 33 311
Computer Computer
Sclence Seience New—no data
Economics Economics 75 38 15 7 40 19 77 37 207
Education Education.
General 15 12 11 8 18 i4 86 66 130
Engineenng Engineering* 77 12 136 22 163 26 255 40 631
French fFrench 49 37 18 14 19 14 a6 as 132
Geography Geography 20 16 14 11 26 20 68 53 128
Geology Geosciences 53 3z 47 28 16 10 51 30 167
German German 24 22 11 10 29 26 47 42 111
History History 101 32 42 13 a9 15 127 a0 319
Literature in Englhish 133 29 40 12 a0 12 132 38 345
English
Mathematice Mathematics (23] 22 43 13 78 24 129 40 319
Music Music 54 24 16 7 24 11 129 58 223
Pnilosophy FPhilosophy 28 19 13 9 47 31 62 41 150
Physics Physics 81 32 25 10 79 32 65 26 250
Political Foliticat
Science Science &7 30 26 12 48 21 a4 37 225
Psychology Psychology 143 48 26 9 39 13 88 30 296
Sociology Sociology 53 3o 21 10 47 22 82 38 213
Spanish Sparush 13 19 11 16 11 16 35 50 70

E

*includes Beneral. chemical. civil. electricat. industrial. and MEeChanical angineering.

school departments requiring or recommending that students
provide GRE scores in the 20 hields of graduate study for which Ad-
vanced Tests are offered are shown 11 Table 8. Thesa data ara taken
from the Graduate Programs and Admissions Manual. 1976-77 edi-
tion.*

Format

All the questions tn each Advanced Test are of the muitipte-choice
type. Eighteen tests have five-choice gquest:ons exclusively: the Ad-
vanced German Test has four-choice guestions exclusively: and the
Advanced Spanish Test has both four- and five-choite questions.
various kinds of muilipi@-choice questions appear 1n the tests.
Most are independent items in which a qQuestion or incomplete
staterment is followed by five {or four. as mentioned eariier} sug-
gested answers of completions. The examinee is (0 choose the One
cption that best answers the question or completes the statement
Many tests contain sets of questions in which all questhions in the
sat relate to one topic: ordinarily. a body of information gn the topic

‘This sdiion 61 the Minusl COMRY (ntormahon abowt 522 nshtunong in tha United
States and gboul the Graduaie PeCTrams Ihay ortar tn 79 Ma dr heldy The S22 institutiong
(4Drasenlad 10 tng Manual Ace attgnd 80 Dy MOr® Ihan 85 percent 0 alk Aradudti: stutenis
0 the Unied Sikes The appiosilmately 700 atramitad oes ntha Linied Sritag
Thist ofter mEster 8 or higher degrees n the nelds ol educalon and the hibaral arta Acg
SCIANTES Wil 1nviTed 1o SUPPly informanon tor Ihe Manuar

3oy
L9 1

Q

RIC

Aruitoxt provided by Eric:

is Presented a3t the baginning of the set. Sets can lead to probing
more deeply into a topic than is generally possible with inde-
pendent questions. Extensive information canno! be presénted
with each individual quéestion if 2 test is to be unspeedsed. Ag many
as 10 questions are contained in some sets. although 3 to 5 ques-
tions are more usual.

In some sets of questions. live preset answer chotces in the form
of words, sentences. graphs. equations. diagrams. charts. or
symbols are presentdd and serve as the options for several ques-
tions that follow. These guestions can usually be answered mora
rapidly than independent questions because the sama tive options
are used repaatedly. The five options must be chosen in such a way
that they possess a reasonabte degree of relatadness, and all five
have some plausibility as answers to gach guestion in the sat. Yet
they cannot be go closely related as to be nearly synonymous. thus
feading to two of more correct answers to a given question.

Some duestions require the examinee to select the incorrect,
ieast likely. or exceptional response. The nature of such a task.
whith is the revarse of the uspal pattern. is communicated with em-
phasis by capitalizing words such 8s INCORRECT., LEAST, OF EXCEPT
in the stem of lhe quesiions. There is some evidence that such
questions are more difficult than those in the usual pattern, It does
sesm important to be able 10 reason toward the identification of ex-
ceplions as well a5 correct answers. and some Questions fend
ithemsalves more comfortably to this format than to the standard
pattern.
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A number ol questions in the tests are arranged to allow for
muitiple responses within the framework ot recording only one
mark on the answer sheet lor sach question. A queation of this type
may take the lollowing lorm:

Fectors responsible for the cbserved Incraase Include which of
the following?

I. Higher pressure
11, Higher temperature
III. Lower humidity
I¥. Lower wind speed
(A) lonly (B) landtionly (C) Il and IV only
(O) Lli.end Monly (E) L1t and IV

Emch Advanced Test is given in 170 minutes. All the tests are
designed {0 be powaer rather than speed tasts. consequantly. the
guidetlne has been sdopted that virtuaily all exemineas should
complete three-fourths of the Questions and about 80 percent
should finish the test. Other indicators of possible speededness
that are found and studied for each test edition include the means
and variances of the number of questions Omitted and the numbaer
ol questions not reached and piots of the scores as a function of the
number of right plus wrong responses. The number of questions in
the tests variea from 66 (2.58 minutes per question} in the Advanced
Mathematics Test to 230 (0.74 minute per question) in the Advanced
Literature in English Teat. In the more quantitative fields where the
test questions somatimes require preliminary figuring before an
answer can be Selectad. more time I1s needed per question. A com-
plete listing of the number of questions and the avarage testing
time par question for sach of the 20 tasts is givenin Table 9.

Table 9: Number of Questions In GRE Advanced
Tests and Average Tesling Time per Question
{Each test Is given in 170 minutes.}

Argrige Tosting Time
Mumber of per Quention in

Tast Queitlons Minutes
Biotogy 210 08l
Chemistry 150 1.13
Computer Science 80 212
Economics 160 1.06
Education 200 0.85
Engineering 150 1.13
French i90 0.90
Geography 200 0.85
Geology 200 0.85
German 210 081
History 190 0.90
Literature m Enghsh 230 074
Mathematics &6 2.58
Music 200 0.85
Philosophy 160 1.06
Physics 90 1.89
Politicel Science 170 1.00
Fsychotogy 200 085
Socwlogy 200 08s
Spanish 210 081
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Coimmitiees of Examiners

For each GRE Advanced Test there js 8 committes of examinars
composed usyally of five scholars in the discipline of tha lest. Some
committees have mors than five members on occasion. and some
have fewer than live ©n much rarer occasions, but five is the typical
numb®r. One of these scholars sgrves as the chairperson of the
committea.

The commitias mambers or axaminers are gensrally apPaintad
tor two-year terms. Members may be reappointed for any numbar of
terms. In genarat. the membership of each committee changes
gradually every two years. It is typical for one or two examiners to
lsave a commitieg and be replaced by one or two scholars naw Lo
the committea every other year. Hence. a typical lenglh ol sarvice
for a given committee member is four to eight years. The advantage
ot tnis gradual changs in the membaearship of the committes is that it
providea continuity and experience on the one hand and Iresh
insights and apProaches an the other.

The scholars who serve 0N @ committee of axaminers are almost
always coilege and university Prolessors in the discipline of the
tast. The few exceptions to this pattern invariably arise bacause an
gxamingr who was a professor at the time of the initial appointment
leaves the professional ranks for some other assignment during the
tarm of the aPPointment. The examiners tend t¢ be members of
graduate schoo! {acultias at universities with large graduate
schools and high quality programs. This tendency arises from the
sensible assumption that academicians of this kind ara more
clossly concerned than anyone alse with the selection of students
for graduate study. However. tha Advanced Tests are predictors of
succass in graduats study because they are measuras of achieve-
ment in undergraduate study. Therefora. it is reasonable t0 have
som# professors who teach at the undergraduate fevet representad
on the committees.

Disciplines ditter in scope and homageneity. Some are so broad
they include severat divisions that hava themselves become vir-
tually separate disciplines, Examples inciude z00l0gy in biclogy,
electrical enginesering in enginedring. American history in history.
and Spanish American literature in Spanish. An important
consideration in constituting a committas is adequate reprasenta-
tion of the imp@rtant divisions that axist in tha disciptina. Thus. the
chemistry committee includes specialists in analytical. inarganic,
organic. and physical chemistry. and the physics cOmmittee in-
cludes high-ensergy. nuclear. and solid-state physicists.

Another consideration in the appointment of committes
members is geographicat representation. In an increasingly mobile
society in which 8 Parson may be born and reared in one region. do
undergraduate work in a second. do graduate work in & third. and
yo on to bacome professor in a fourth, geographical réPrasentation
15 Nt an overriding consideration, Howsever, this characteristic is a
very easy one to ascertain, and an attempt is made to reprasent dif-
ferent regions ol the country on gach cOmmittas.

There is copsiderable contern. too. about fairly rePresenting
the interests of blacks. otheér minorities. and women on Advanced
Test committess. Efforts 1o include at least one racial minonlty
member and at least one woman on svery commitieg have mat wilh
SuUCCess.

The examiners are aPpointad by Educational Testing Servica with
the cooParation and assistance of a leading learned socisty {or
societigs) in the Jdiscipline of the test. The lypical practice is iorETS
to submit the names of several scholars under consideration for a
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cOmMMItE8 10 the execulive secratary or prasident ol the relevant
gocisty. The society officer is asked to comment on 1he scholars
und®r consideration and to sugges! additional scholars. The
scholars considered tor committee membership come to atiention
through a variely of channels. A scholar’'s wrilings in protessional
journals of speeches at professional meetings may indicale speciat
qualifications or an inleres! 1n serving as an examiner. Somelimes
scholars are suggested by current examiners who know what 1s 1.
volved in committee work and hence can recognize which of iheir
colleagues may be especially suited for service on a commiltee
Sometimes a number of professors are invited {0 write Questions
for a test. those who are esPecially successful may later be ap:
Pointed to a commities of examiners.

Each cOmmittee of examiners reviews and approves the
spacifications for the tes! for which 11 is responsible: writes. re-
viaws. selects, revises. and approves Questions 1Or the test: and re-
views and apProves new aditions of the test. Much of this work 1s
carried out by mail. but tyPically each committee meets once for
each new edition of a tes! that 1s devetoped Thus, 12 committees
meet annuatly, and 8 meet thenmially

Several charactenstics of the advanced Tests must ramatn fixed
and can be changed oOnly gradualiy. These stable charactenshics
retlact the fact that the GRE Advanced Tes!s are Dari ol an ongoing
testing program. FOr reasons of fairness, sevaral edstions of each
Advanced Tes! must be avaitable for administration each year. To
be uselul. these different editions must yield scores on 1he same
scale. For the Advanced Tesis. this means that 2ach new edition
must contain some Juestions from prior editions. It also means that
the test specificalions cannot change abruptly but must evolve over
a penod of time. Since atl 20 Advanced Tests are given n the same
t70-minute penod in the same rooms. ali tests must conform fo the
same admimstrationr mode. Finally, for reasons of effective mea-
surement—that 1s. to provide measures of high validity and rel-
abulity witt, economy of time. money, and effort—the test questions
must be of the muiliple-choice tyPe Within thus framework. the
committees ol examiners are free to exercise therr judgment and
creative skills in assessing the compPetencies of the examiners

Content Specifications

When a new lest 15 beng infroduced. the hirst task is to determune
the test's future conlent and to set speciications A number of
problems must be faced and sclutions devised. For example, com-
mittee members must grappie with such queshons as: What are the
major supareas ©f study within the feld? Which are mast im-
portant? With which subareas are enough students famviar to
make the OPIics 0 fhose areas a reasonable focus of measure-
ment? How can balance {knowledge and application. tor example)
among subareas and among skill dimensrons be attaired? If there
are professional and academic tracks 1n a field of graduate study.
which should be dealt with? Or can they be reconciled and bothin-
cluded? Is there a core of matéena! basic {0 the study of the dis-
cipline or are specialized sublields relatively independent? Often
no answer that serves the purposes of testing s fully satisfactory.
but a consensus must be reached to provide a framework for future
test development!

The lirst step in develOping a new test edition after a test has
been introduced 15 a review of test specificaiions For many of the
tests. two aspects of the speciicalions—subject matter to o
covared and abhihies 10 be measured — blend in1o a single cunen-
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sion. By the ime the exammers have satished themseives thal a
question requires the demonsiralion of a capabilily they believe to
be a signihcant one for a graduate siudem in their discipline 1o
possess, it 15 probably superfluous 10 inquire further into wha
name might be appropnately attached to the ability needed to
answer the question. Hence, lor many tests the specificalions are
set purely in1erms of the subject areas of the discipline. with indica-
hons as to the number of quastions to be inciuded in gach category
of that conlent. FOr a lew tes!s. the content and abilities are treated
as two dimensions. Some atlention is given to ascertaining. for
exampte. i a guestion: requires recatl of information. application of
information to 1he solution of a new problem. or analysis of a given
body of information.

Al each mesating of the committed. the test specifications are
likely to be reviewed. The sPecilications agreed upon wili Quide test
development until tha next revision in the specifications. The
practical implication of this procedure is that the specifications
agreed upon at the first meeting are likely to guide development of
the test prepared at @ second meeting. Then the specifications
agreed upon at the second meeting will guide development of the
tast prepared at a 1hird meeting. and so on. The review of specifica-

- tions focuses on such questions as: Has the field or the under-

graduale curriculum changed in significan! ways that will affect
student knowtledge? The newes! Irends in a field may not. of
cours€, have yet had any efféect on most curricula. Thus, the com-
riiftee must consider the experignce of the majority of studenis
rather than the activities of a vanguard in the discipline.

One way of determining the appropriate content of the tesl is for
commities members who have diréct experience with students and
with the teaching profession in the field to pool their knowledge of
students’ common éxperiences. Another method. Particularly in
cases where differences ol Opinion may exist, is 1o obtain inlorma-
tion directly irOm the students taking the test. Periodically, students
taking the Advanced Tests are asked to answer questions about
their undergraduate background as well as their educational level
(senior, graduate. etc.) and goal {master's. Ph.D., atc.). Most ques-
tions ehcit information on specific courses faken or areas of
concentration. (The answers 10 such Questions for most of the ad-
vanced Tests at 1970-71 test admunistrations are presented in Ap-
pendix (1) On occasion. more extensive questionnaires are dis-
tributed 10 examiness at 18st centers following the test. the
examineas answer those guestionnaires atl home and mail their
responses 1o ETS.

Whenever department heads or faculty membars review a
confidential inspaction copy 0Of a lest. they are asked 1O complets a
test evaluation form, expressing thenr judgments of the appropriate-
ness ol the last and of specific test Questions for particular pur-
poses. In the late 1960s and early 1970s, panels of faculty members
at a number of institutions were systematically identified and asked
to complele more detailed test evaluation lorms. Several prolessors
devoted many hours 10 these 185t reviews. and their cotlective judg-
ments on test ang duestion appropriateness proved valuabie in de-
lermimng test content

Consuitanis May join the committees of examiners at their mest-
tngs occasionaily. Often the consultant is an officer in the ralevant
professional association. Again. the discussion with the consultant
1s likety to focus on the appropriateness of {ihe test content. From
hme to hme. a panel of educators in a held may be convened to
cualuate the test 2and make recommendations, or the laculty in an
undergraduate held may be surveyed tor reactions to tesl content
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Table 10: Statistical Characteristics of the Advanced Test Total Scores'
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Reperivd Scaled Scoret Diticuity Pellablnty Spsadedness
Numbwr of Number of Averuge Standard
Examinees in Exsminess In | Parcantege Ertor of
Sroups on Samples on o Maasure.
wilch the which tie Examinrees wont of Percantage of
Remalnint | Anwering | Redvabllity Total Exsminass Compisting
Advanced Scaled Scarsy Standerd Highait Highast Lewesi Dalz Arn | Quastions | of Toimi Scalwd
test Are Bamd Mean Ouvintion Euned Foulble Poasible Saned Corractly | Seote! Seorme | Yooftew  Emtire taatd
Bioiogy 4,001 640 110 980. 990 {1.060) 260 1,300 55% | 93 28 100%  90%
Chemistry 930 652 109 950 {1,010y 9490 (1.140) 440 930 39 93 29 99 30
Computer
Science 485 637 108 8710 920 390 485 55 93 28 100 54
Economics 600 615 114 960 9490 (1.020) 400 600 43 95 25 9% 1
Educalion 2.164 458 91 100 8l0 220 2.160 49 R 22 99 39
Engineering 1310 614 109 919 990 {1,010} 24 1,310 50 4 27 98 58
French 190 519 88 7170 810 290 190 53 96 19 104 62
Geography 259 469 9l 690 850 210 255 80 9 24 100 84
Geology 765 530 94 850 910 300 765 56 94 22 99 %
German 3z 527 100 750 810 290 320 57 96 19 100 13
History 865 520 81 760 270 330 865 45 94 20 99 89
Literature in
English 13718 548 101 806G 810 250 1315 60 97 18 100 B2
Mathemalics 993 107 143 990 (1,060} %90 (1.060) 420 990 52 93 38 100 68
Music 582 508 96 750 820 270 580 52 96 19 99 64
Philosophy 225 660 118 960 990 (1.070) 380 225 48 o4 29 97 82
Physics 965 657 136 990 (1,090) 990 (1.210) 30 965 42 59 45 99 k¥4
Political
Sciente 625 491 84 680 850 250 625 80 92 24 99 9
Psychology 3348 550 %0 a10 940 270 1,675 §1 .93 25 100 58
Sociology 429 454 119 780 990 {1.060) 210 425 4“4 o4 29 99 81
Spanish 227 550 106 820 N0 290 225 $3 95 23 100 92
I¥alues for edcitions introduced in 1976 (1974 for GeograPhy and *This 13 the standard deviation of the scores an examines would earm
German). if taking the tett repoetedly. essuming that factors such as fetifue

iThe numbers in pereantheses represenl sceled scores that would have
been earned If the scele extended bayond 9%0. Scaled scores higher
then 990 are reported as 990.

Estimeted by the Kuder-Richardson formula (20} adapted for use with
formula scovin.

Statistical Specificatlons and Characteristics

The statistical specitications cait for the Advanced Tests to be of
middle difficulty. maximum reliability. and minimum speededness
within the time constraints. Data on the difficulty. reliability, and
speededness of the edihons of each of the 20 tests introduced n
t976 (1974 for Geography and German) are given in Table 10. The
data are obtained lor each test edition introduced.

For maximum effectiveness in guiding admission decisions. the
difficulties of questions should be such that abgut half the students
who are at the dividing line between admission and rejection
answer the questions correctly. If there were only one graduate
school and the ability level of students who just qualified for ad-
mission to that graduate schooi could ba established. then the fest
questions could be pilched at the ideal level of difficuity tor making
admission decisions at that school, Singe there are hundreds of
graduate schools. a reasonable alternafive 1s to construct tests
containing questions with a range o difhiculties. but writh an
avarage question of such difhiculty that hal! the examiness who
réspond to the gquestion get it right.

In actuality, the Advanced Tests tend to be more difficult than the
specifications recommended, For only 13 of the test editions in Ta-
ble 10 is the average percentage of examinees answering questions
correctly 50 percent or greater. One could mier that. {or a tive
choice Gueslion the answér [g which is known by haif the
examinees and is guessed by the other half. the most likely
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ware eliminable.

Az is noted on page 29, the percentage finishing the entire test may
he misieadIng since the number resching the Isst question may differ
si@aificantty from the numbef reaching the next.to.last question.

percentage choosing the correcl answer would be 60 percent. This
is used as a reasonable slandared of middtes difficulty. Only one 1est
is easy enough \hat the average percentage of examinges correctry
answering the questions is 60 parcent. The difficult questions are
especially eftactive in distinguishing among highes-scoring oxam-
nees. whereas easy questions are especially effective in distn.
guishing among lower-scofing examinees.

If tests scores are to have valus, they must possess & high degree
of reliabitity. Reliability coefficients can range from 0.00 to 1.00, and
meaning can be attached to them in several ditierent ways. The
method of determining reliability is discussed in Chapter 5. For the
purposes of discussion here, reliability will be considered a statis-
tical indicator of the tendency of a test to measure consislantly
trom one time to another.

Tha reliabilities of the Advanced Tests atmost always exceed 90,
Such high reliabilities are desirable because the decisions being
made partly on the basis of the tests are significant ones with
considerable impact on people’s lives, All the reliabilities in Table
10 equal or exceed .89, with six equal to or greater than .95 The
standard errors of measurement range from 8 to 45 scaled score
painlis. with a median of 25. Only two tests have standard erross of
measurement greater than 29; they are the Advanced Mathematics
and Physics Tests, which have relatively few guestions. The Ad-
vanced Mathematics Tesl has 66 questions and the Advanced
Phys:cs Test 90. The nature of these lields, however. roquires quite




time-consuming questions. There 1% a reluctance 10 incroase the
rumbaer of Quealions because this mighl shifl the measurament em-
Phasis away from problem-solving abitity towsrd the recall of facts.
in January 1978 the committee Of examinaers 10r the Advanced
. Physics Test decided 10 raise the number Of questions in the test to
100 to increase the reliability and decrease the standard error of
measurdment.

The Advanced Tests are intended to be of such a Jength that mos!
examinees witl have time 10 consider most, if nol all, of the ques-
tions. Two spesdedness indicators are presented in Tabte 10: the
Percentage of students completing thres-fourths ©f the test and the
parcentage an3swering the 1ast qQuestion. Of the w0 spaededness in-
dicators given in Table 10, the parcentage cOmplating three-fourths
of the test is the more reliable indicator. The percentage compPlet-
ing the test depends entirely on the number answering the last
question. Qften there is quite a larg® differance between the
percentage reaching the next-to-last question and the percentage
reaching tha last Question. One set of standards sometimes taken
to indicate that a tagt is a pOwer test and jacks any signiticant speed
tactoris that virtuglly all examinees reach three-fourths of 1he ques-
tions and 80 percent reach the lasi queston. If “virtually all” is
detined ag 83 percent to 100 percent. than Only threa tasts did not
meet this standard. Although the tests are clearly designed to be
power rather than speed tests. there 15 & Strong desire 10 keep the

numbar of questions very closea to the ievel ihat tends to produce in-
dications of speededness. The reason is that refiabitity depands on
the pumber o Quastions included in the test. Observations show
ihat examineas are quile variable in the rapidity with which theay
work. ! the number of Questions were reduced to allow at least 80
percent ip complete every test, mych useful information would be
sacrihiced. and the test reliabilities would sutier accordingly.

In the assembly of most Advanced Test editions. computed
statistical iMormation is availabte only for the equating questions
and a few other quaestions. If the new odition is being eduated
through one prior edition. statistical information will pe available
for abouyt 20 percent of the duestions. It it is being equated through
two prior editions. as is oflen done, information will ba available for
about 40 percent of the questions. Now questions are not pretested;
thus their statistical characteristics must be estimated.

Pretosting of Questions for the Advanced Tests was introduced at
one time but was (ater discontinued. Pretesting does permit
construction of tests whose actual characteristics will more closely
maot spacifications than otherwise. However. it has proved possi-
ble to assemble Advanced Tests with fully adequate statistical
charactaristics without pretesting new Questions. (Ses the dis-
cussion of pretesting in Chapter 2.}

Two or three subacores are reported for ningé Advanced Tests.
The subscores are inlended to providé information useful to

Table 11: Statistical Characteristics of the Advanced Test Subscores®*

MNumber of Numper of |  Difticulty Reliabillty
Exsminees Exami
in Groups on In Sagmpley Avarage
which the Reported on witch | Parcetage Standard
Raportad Scalad Subscores e of Exeminess; Error of
Sealad Remasining | Answering Rablablily  Wessursment
Subscores Standard Dats Are Jueastions of of Subscory
Rdvanced Tast Subatores Are Basad Wyan Devlation Bared Correctly Subscote (Scaled}
Biotogy Celiular & Subceliular 4.001 54 11 1.300 539% B8 R
Organismal 64 ii 53 82 4.7
Population 64 11 59 .85 4.2
I
Engineering  Engineerng i 1310 6l 11 1.210 41 .B6 4.1
Mathematics Usage I &6l 11 60 .92 3.0
French Interpretive Reading Skils 190 52 9 190 63 93 24
Literature & Crnalization 52 9 43 92 25
Geggraphy Human 255 47 9 255 53 B9 3.0
Physical a7 9 T 45 .88 a1
.- Geology Stratigraphy, Paleontology, 765 59 9 765 S8 a4 37
and Geomorphology
Structural Geotogy and {59 9 56 87 34
GeoPhysics
Mineralogy. Petrology. 9 9 53 .68 33
and Geochemistry
H.5tory European BES 52 8 B6S 45 92 23
American : 52 B 44 .85 3.1
Music Theory } £B2 51 10 SBO 58 90 3.1
History | 51 10 4B .84 2.3
Paychology Experimental 3,348 55 g 1,675 47 B7 33
Social 55 9 56 BS 35
Spanish Interpretive Reading Shills 227 55 1] 225 54 .e8 38
Peninsular Topics 55 11 51 B9 3z
Spanist-American Tokcs 55 11 46 85 4.2
]
*yalues for ecditions introduced in 1976 (1974 for GeoBraghy)
20
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students in asaassing their strengths and weaknesses and useful to
institutions in guiding and placing students. Subscores are re-
ported if the commitiee of examiners for a test identifies sub-
scores judged t0 serve thes? purposes and if the reliabilities of the
subscores exceed .B0. The number of subscores represents acom-
promise between the desire to report many subscores to more fully
describe the student’s achievement and the desir¢ to réport sub-
acores Of sufficient reliability to be used with confidence. The reli-
ability ol a subacore depends in part on the number of questions
contributing to it. As the number Of subscOres increases, the
number of questions contributing to a subscore and hence the re-
liability of that subscore tend to decrease. Since subscores tend to
have iower reliabilities than total scores. they are more appro-
priatety used for placement than admission decisions. Data on sub-
score performance. the average difficulty of questions contributing
10 @ach ubscore, and the reliability of subscores are given in Tabie
11. At but two of the subscores have réliabilities at or gbove .85.
Table 12 shows the correlations of the subscores with each other
and with the iotal scores. The correlations {between 52 and .82) in-
dicate that the subscores are sutliciently independent t0 be useful

in providing more Specific informalion about the student's relative
achievement in the subdivisions of the field. The correlations
between subscores and total scores are spuriously high pacause
the questions in each subscOre make up a substantial portion,
sometimes more than hatf, of the questions contributing to the total
score.

Most students who take Advanced Vests also take the GRE Ap-
tituds Test. Correlations between verbal and quantitative abitity
scO 88 on the Aptitude Test and Advanced Test scores are sShown in
Tnole 13. These data are from 1967-68, the last time correlations
betwesen Advanced Test and Aptitude Test scores were calculated.
The median correlation batween Advanced Test score and verbal
ability score was .63, and the median coelation between Ad-
vat,ced Test $core and Quantitative ability score was .52 Thesecor-
relations suggest that the Advanced Tests measuré domains
substantially independent ot the verbal and Quantitative ability
measures of the Aptitude Test.”

‘Cocrelabions batwesn Advanced Tes! scares and tha cestruciured APhitude Test acores,
ncluding the enslytical ability score. wele not avallable at the rime of Iniy manual's
publication

Table 12: Correlations among Scores on the Advanced Tests
for which Subscores Are Reported

Subscory
Advanced Tots)
Tert Store Score it 2 2
B10LOGY: iotal Score 1.00 .84 tg 87 89 tg .92 8510 .87
{1) Cetlutar and Subcellular Biology .B4 to H7 1.00 .64 to .68 .52 10 .58
{2) Organismal 8iology 89 to 92 .64 1o .68 1.00 70 t0 .73
{3) Population Biology 85 to .87 5210 .58 70t0 .73 1.00
ENGINEERING: Total Score i.00 .90 to0 .91 91 t9 .92
{1) Engineening -9 tg .91 1.00 6510 .67
(2} Mathematics Usage 91 {0 92 65 to 67 1.00
FRENCH: Total Score 1.00 9310 .94 92 to .93
(1) Interpretive Reading Skifls 93 10 .94 1.00 72t0 .74
(2} Literature and Cwilization 9210 .93 72t0 .74 1.00
GEOGRAPHY: Tntal Score 1.00 92 to .96 8BS to 88
{1} Human Geography 92 10 96 1.00 6310 .68
(2} Physical GeograPhy 851 .88 .63 to 68 1.00
GEOLOGY: Total Score 1.00 .89 85010 91 .86 to B9
(1) Stratigraphy. Paleontoiogy,
Geomorphology .89 1.00 711t .73 G310 .70
{2) Structural Geology, Geophys.Cs .90 1to 91 71t0.73 1.00 .681p .70
(3) Mineratogy, Petrology. Geochemistry 8610 .89 6310.70 68 t0 .70 1.00
HISTORY: Total Score 1.00 .95 to .97 89 10 .90
(1) European History 9510 .97 1.00 7210 .76
(2} American History 89 to .90 72t0 .76 1.00
MUSIC: Total Score 1.00 92 to .93 96 tp .97
{1) “Theory of Music 92 10 93 1.00 77 tg .82
{2) History of Music 86 to0 .97 77 to .82 1.00
PSYCHOLOGY: Total Score 1.00 8010 .93 90 10 .92
{1) Experimental Psychology 90to .93 1.00 67 10 .73
{2) Social Psychology 90 to 92 67 10 .73 1.00
SPANISH: Total Score 1.00 91to0.93 87 10 .88 8010 85
{1) Interpretive Reacing Skills 91 to .93 1.00 69t0.70 6G3to 72
(2) Peninsular Topics .87 to .88 69 to .70 1.00 63 t0 .65
{3) Spanish-American TOpics 80 to 85 6310 .72 63 tp .65 1.00
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Tabte 13: Correlations of Advanced Test Scores
with Aptitude Test Scores, 1967-68

Correlations Babtween;
Test ¥nd Tast and
+ Advinced Numba; of Varbal Quintitative
Tast Examiness AbLHTY Scorsy | Abitity Scores

Biology 4.696 66 60
Chemistry 2.486 S0 58
Cemputer S¢ience {No test in 1967-68)
Ecanomucs 1.930 66 65
Education 2,746 7 46
Engineering 4,259 49 61
French 1.292 69 41
Geography 06 53 .94
Geology 575 51 50
German {No 1est in 1967-68)
Histary 4919 6l 40
Literature yn English 6,276 75 40
Mathematics 3.2719 %5 65
Music , ' 647 60 54
Philosophy - 793 69 50
Physics i 2,190 46 55
Potitical Science ! 2.745 65 50
Psychology | 5,643 67 50
Sotwlogy ! 2,15 78 67
Sparnish ‘ 170 39 18

The six Advanceo Tests with the highest correlations with verbal
abdity scores were. in arder, Sociology, Lieratlure »m Enghsh.
Education. French. Philosophy. and Psychology. The six Advanced

Tesis with the highesl correlations with quantitative ability scores
weare. i ordér. Sociology. Economics. Mathematics, Engineering,
Biology. and Chemistry. Tha significance ol these ¢orrélations is
discussed in ChaPter 6in relabon to the construct validity of the Ap-
ttude Test

Infarmation Unique te Each Advanced Test

Several /mporiant categories ol information abou!l each of the Ad-
vanced Tests are troated in Appéendix [I. which provides for each Ad-
vanced Test, whers acpropriate and avaitable, the tollowing:

1 A descriplion of 1he test's contsnt, specitications. and specific
problems associated with datermining the 1est content.

2. ResPonses of students to questions gbout undergraduate back-
ground intha discipline,

3. Reporis of validity studies or other studies invailving the test.

Table 14 provides a historical perspeciive on each Advanced Test
olfering by tsting tests available jn 1996-57, in 156667, and in
1976-77, with ind«cations of changes that took placeé in the decades
batween.

Reference

Graduate Record Examinations Board and Councit of Graduale
Schools in the United Siates. Graduate Programs and Ad-
missions Manual, 1876-77. Princeton. N.J.: Equcational Testing
Servics, 1876

Table 14: Advanced Tests Avaliable
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16 Tasts m 195657 E Chantes in 1957.1966 21 Tuas tn 1966-87 Changms in 1967.1976 20 Tests in 197677

;
Biciogy . Business. Geography. | Bigtogy Business. Physical Education. and Bigiogy
Chemstry ' Music, Physical Educa- ', Business Speech were dropped: Computer Chemistry
Economics ' ton. and Speech were i Chemistry Science and German were added. Computer Science
Edugation added. E Ecenomics Anthropotogy was added. then dropped. Economics
Engineerng |  Education . Education
French i Engineenng The name of Government wss Engineering
Geology [ French chanded to Political Scieace. and the French
Govemmant [ Geography name of Lierature was changed to Geography
Histary l Geclogy Literature in English. Geology
Lierature i Government German
Mathematics L' History History
Philasophy ) ' Literature Literature in English
Physics ; Mathematics Mathematics
Psychology II Music Music
Sociology ; Phifosophy Philosophy
Spamsh Physical Education Physics

) Physics ; Political Science

i Psychology { Psyehology

' Sociolog¥ Saciotogy

i Spanish Spanish

i Speech
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Chapter 5

STATISTICAL METHODS AND ANALYSES OF
THE GRADUATE RECORD EXAMINATIONS

The psychomstric problems ol the Graduate Record Examinations
Program are similar to those fouhd in any testing program with the
following characteristics: (a) the services offéred are based on a
battery of tests rather 1han on a single test; {b} the tesls are
adminisiared mOre than once a year, {C) they are administered over
an extended period of years: and (d) the complex nalure of the
sarvices incfudes providing information used in making decisions
that have a Iong-term effect on individuals and are importanit 1or in-
stitutions.

In a testing program ir which only one test and one administra-
lion are involved. the score scale may be defined in any convenient
and arbitrary fashion. For example, the score scale ior grading @

~ final examination prepared for evaluating One ciass of studants is

selected by the person who does the evaluating and adequately
serves the dual purposes of ranking the students in that class and
astablishing an acceptable |gvel of performance. No further yse of
the scale is anticipated.

However. when moOre'than one test or score is involved. it may be
desirable to introduce some kind of linkage that binds each test
scale to the olhbrs in a manner that wilf facilitale score interpreta-
tion. Up untit 1427. the Aptitude Test provided fwo basic measures
of academi¢ potential that have been widely used in admissions de-
cisions. It is obvious that reporting the verbal and quantitative
ability scores on a single scale was a necessary conveanience. it is

‘equally obwvious that the new analytical ability measure. introduced

as part of the Aptitude Test in the fall of 1977, be reported on that
sam® scale. in the case of the Advanced Tesls. however. itisnot so
obvious, but the early years ol experience with the development of
the Graduate Record Examinations showed that there were de-
cided advantages in having a scale structure that would reflect the
reiative ability levels of siudents who elect the various major fields.
This is the kind of acaled-score system currently used in Ihe GRE
Program.

A testing program hat involves multiple admimstraions within a
redalively short period of lime must provide alternate forms of each
test and comparability of scores across test forms. Each alternate
form must satisty 10 a high degree all \he requirements of paral-
lelism in both content and statistical characterislics wilh the form it
is 1o replace. Bgcause alternate forms will inevitably™ differ
somewhat in ditficulty javel, some statistical adjusiments must be
made in the scora conversion to make the scores reported on the
two forms directly comparable. This adjustment is accomplished
through the statistical procedure of equating.

When a test is administered frequenlly over an extended period
of time, it becomes necassary to insure the stability of the scale so
Ihat the oxperience gained in interpreting scOres earned in pre-
vious years can be aPplied to interpreting scores ¢arned in the cur-
rent year. This réquires (hat test forms be indeed parallél 50 as to
minimize the siatistical errors of equating. At the same time.
however, there is a psychOmelric need to allow for revisions in
contenl thal reflect advanceéments in knowledge and changing cur-
ricutar smphasis within a fisld. The confiiCl petween 1he statislicai
requirements for scate stability and the psychometric requirements
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for test vitality is resolved by permitting gradual conlent revisian
combined with tight statistical control of the scale.

Ailthough scaling and sgquating procedures provide for consis-
tency in reporting scores. the interpretation of those scares must
be enhanced by information on the ranking of each score among al
other scores 10r sOme meaningtul group. Therefore, normative in-
formation is provided along with giher interpretive data to help
studenis and graduate school reprasentatives compare the'perfor-
mance of an indivi t others. The Guide 10 the Use o!
the Graduale Record Examinations provides thrae sets of norma-
tive or interpretive tables. The first set provides percentile ranks for
selected scaled scores for the total GRE population taking 2
particutdr test within @ recent three-year periof. The second set
provides 1h@ same kind of information fer recent GRE National
Program seniors and nonenrotled cotleg e graduates (the typical ap-
plicants for admission to graduaté schools. epproximately 60
percant of the total GRE population} who have taken the Aptitude
Test and may have taken an Advanced Test. The third set. which is
based ©on this same group. provides Aptitude Test score distribu-
tions based on the classification of the examiness by intended
graduate major field. (As data are accumulated for the reéstructured
Aptilude Test. first adminisiered in October 1977. they will be
presented in succeeding issues of the Guide.)

Development of the GRE Scaled-Score System

The scaled-score system used in the GRE Program defines a scaled
score of 500 as the mean of the score distribution for the particular
standardization or reference group on which the scalais based and
100 as the standard devialion ©Of thal disiribution. Scores are
reported as three-digil scores ending in zero and having a

" maximum_permitted range of 200 to 900 for the Aptitude Test and

200 to 990 for the Advanced Tests. Prior to 1952 sach test was
scaled independently of the othars by setting the mean of the group
that took the tegi equal to 500 and the standard devialion equal to
100. Shortly before t952, the Advanced Tests were extenslvely
revised and the gliotted 1esting time was extended from one hour
and forty-five minutes to three hours. As a result of these changes
in the tests and changes In Ihe GRE poputation. a decision was
made to rescale the tesis and to recognize the advantages of
changing the type of scaled-score syslem used.

Students majoring in different figids generally exhibit different
tevels and ranges of aptitude development. in the redesign of the
scaled-score system. these differences ware tO ba taken into ac
count and incorporated in the scaies for the individual Advanced
Tests. The data for the rescaling were coilected in the spring of
1852 and consisted of scores aarned by 2,095 graduating seniors in
11 coHeges. This group was cOnsidered at that time 1O be
reasonably representative of the GRE senior population. and.
tharefore. a scale system based on their performance would have
normative propertios useful in the interpretation of scores obtained
by other groups in subsequent administrations.

Each studenl! in the 1952 scaling group took the Aptilude Test
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anc also the Advanced Test appropnate to his of her major field
Thae scale for sach score {verbal ability and quantitative abilityl on
the Aptitude Test was establiohed by sstling the total-group mean
aquaj to 500 and the standard deviation equal to 100. This process,
which praserved the rank order of the students. resuited 1n a linoar
transformation for convarting raw scores 1o scated scofes.

For the scaling ol the Advanced Tests. a mora coOmpiex statistical
procedura was empioyed. Fgr each Advanced Test subgroup.
regression coelficiants were determined tor predicting advanced
Test scores ffom the verbal and quantitalive ability scores on the
Aptitude Test. Estimations were then made of the raw-score mean
and standard dewviation of tha entire standardizalion 9roup on that
Advariced Test. The gstimated mean was then set equal to 500 and
ihe sstimated standard deviation equal to 100. The equations for
estimating the moan and standard deviation were developad by
Ledyard R Tucker and are reprinted palow from the anlicle writtan
by Schultz and angoff {1956) describing the 1952 scaling expern-
ment.

Nolation-

v.Q = Scaied scorss on the verbal and quarntitative parts of the
Aptitude Test

x = raw scores on the Advanced Test

t = entire standardization group {2.095 semors)
. § = Advanced Test subgroup
M, & = sstimated mean and vanance
. »? = obtained mean and variance

b = regression coeflicient

C,. = covariance betwoen verbat and quantiative
Table 15: Scaled-Score Means and Standard ]
Deviations of the 1952 Standardization Group

Yarbal Qusntitative .ldunco'l(
Advunead Abinty Ability Talt N,
Teat ] )

SubprcuP Muan 5.0, Maan 3.0, Maan 3.0
Biology 205 486 94 492 87 495 96
Chermistry 180 507 96 562 99 530 101
Economics 239 476 89 516 95 494 97
Education 180 438 B5 434 83 446 93
Engineerink 151 454 92 570 86 497 98
Frenth 32 520 92 453 72 533 92
Geology 35 473 92 %00 36 488 97
German”® 10 543 69 495 19
History 181 517 93 468 &0 506 97
Literature 239 564 98 463 86 548 99
Mathem-" cs a1 508 93 R87 90 542 97
Philosophy n 562 95 521 90 549 97
Physics 419 531 i06 633 79 546 101
Political

Science 146 498 93 485 82 496 97
Psychology 170 | 527 94 | 495 8 [ 512 95
Sociology 127 482 91 47 1?7 474 96
Spanish 14 529 102 451 83 520 99
Entire Scaling

Group 2,095 530 oo 500 100

*The Geérman subBfouP was 100 smail for ose n e51abhishing the scaie
for this Advanced Test A revised version of the test was scaled in 1969
Wl the Undergeaduate Program

[The intormation N the abowe table was taken fram Sch-tz and Angolc
(39561}
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The estimated mean and 1he estimated variance for the 2,095
seniors in the standardizalion group are given by the equations:

M\‘ 1 bnq_':M\t M\‘} + b\-ul. [M"u - Mru_).

T e
t L]

' b:\\ q“”r\, ) ”ﬂan "b".-l i\{”l‘ll, - ”"b-:_:'

* zbn ", bu| N (Cnll - C\u‘)

The linear transformation to obtain scaled scores (y) from raw
scares (x) is defined by the eQuation:

y -Ax +B,
where
_ 100

i
‘l

A and B =500 AM,

As can be seen in Table 15, the Advanced Tes! mean for the
subgroup that actually took that test raflacts tha aptitude level of
that group. This kind of differenca in Aptitude Test pPerformance
was taken into account in 8%tablishing the scales for the Advanced
Tests.

As sach new test was addad to the GRE battery. it was placed on
the GAE scale in a similar manner. The scaling samp!e consisted of
the first group of seniors who took the new test along wilh the Ap-
titude Tast, The scale was established by using thé relationships
among the thrae scores. thus reflecting the aptituds level and range
of the group tested. The following tests were introduced alter the
1952 scating administration:

Anthropology {scaled in 1968. withdrawn in 1871)

Business {scaled in 1964, withdrawn in 1970)

Computer Science {scaled ir. 1976)

Geography {scaled in 1966)

German {scaled in 1969 in the Undergraduate Program
as a Field Test; GAE counterpart equated to
the UP tesl in 1970)

Music {scaied in 1964 for the GRE Insfitutionat

Program. agded to the GRE National Program
in 1965)

{available in 1962, exténsiveiy revised end re-
scaled in 1965, withdrawn in 1970)

{scaled in 1953, withdrawn in 1970}

Physical Education

Speech

Far each of these tests, the scaling process involved using the
verbal and quantitative abiiity scores of the group taking the test to
estimate the Acvanced Test performance of the originae! 1952 stan-
dardization grouf and setting the estimated mean equal to 500 and
the estimated standard devialion eCQual to 100. A signilicant dit-
ference batween the scaling of these tests and the scaling of those
inctuded in the 1952 scating experiment lies in the fact that the rela-
tionships among the verbal and duantitative ability and Advanced
Test scoras are based on more recent populations. Tha Possible ef-
fect this might have on interpretation of the scores is discussed in
the section dealing with the rescaling study of 1967-€8 (page 38}

Scallng of the Analytical Abllity Measure

The introduction of the new analytical ability measure in the GRE
Aplitude Test in Oclober 1977 Presented a new scaling Prablem. If
the analytical measure had beer introclucad with the verbal and
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quartitatve measures 1n the onginal 1352 scaling admirustration,
the analytical abiity scores would have bean pul on scale by sething
the maan of the Standardization group equal to 500 and the stan-
dard deviation equai to 100, as was done with the verbai and quant-
tative ability scores. Obviously. this procedure was not possible in
1977

The corretations of the analytical abiity measure with the verbal
and duantitative ability measucres are nearly squat and are rather
high' approximately 76 tor verbal and 74 fosr quantitative The
method sslected for scaling the analytical abitity s¢ore consisted of
averaging the*varbal and quantitative abihty score means and
vanances using -weights. as shown in the following formulas.

Estimata of the analytical score mean

. ML M,
Kt A %
IS

and of the variance

[§1 LAY SN "'-l}:
irs
* (- LR CN &

whoero

and the maans and vanances aren scaled-score unmits The resull-
ing means and standard deviations for the October 1977 scaling
admimistrakton are. 503 and 126 tor verbal abinty. 525 and 133 for
quanttative ability. and 513 and 128 for anatytical abiiity.

Score Equating and Related Concerns

The purpose of equatng is to permit introduchion of new forms of a
tast to replace old torms withoul losing comparability of reported
scores and long-term continuity of the estabiished score scale
AmOng the condilions for sound equating are [our of particuiar im-
pomance the new form must be paraliel to the old form: the aquat-
g samples must be adequate in size and must reépresent the popu-
lation for which the test was designed. the conditions of test
administration must be carefuliy controlled. and the eguating
method must be appropriate for the parhicuiar equating expari-
mant. In prachce. however, COMPromises are sSometimes nacessary
tnp accommodale other considerations governing the policies of the
testing program

A rigid interpretation of the conditions of parallelism would resuft
in production of a test buill with the same content specifications.
the same number of test items.” the same leve! and spread of
difticulty. and the same rehiability as the old form. Even wth this ob-
jective governing test construchion. the requirements for parai-
ishism can never be précisely met, but the deviations are small and
the atatistical adjustments of the equating are adequate Advanced
Test committeas of examiners may from time to time reassess he
content specifications and possibly make changes that reflect
thang&s 1n curricw!a and n populahions An examinahon of the
contant specifications of the old form may ndicate that the
difficutty ievel is no longer appropriate 10r cufrent grouos or that

TN GARE MRS g aeione At ol #eTrys S0 TRn @ 0mn @ a ap AT Doy Rt afne Bt rae o h

prctivis bkt Aneatin 8 Famm we witl ae Derm IRTou RG] thie meal A B - S L TR
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the test length shouid be changed. Changes of this kind. however,
are purposely introduced graduatly to avond a serious effect on the
comparabitity of scores across forms.

In tha planning of an 8quating expenment, avery reasonable af-
tort is made to establish samples thal are farge and réprésentative.
Practical circumstances do occasionally nécessitate compromise.
Sample size is timited by the nature of the test and the number of
examinges tested in one administration. For example, geography is
a very small-volume field. and il is unlikety that more than 150
examinges will take the Advanced Geography Taest at ong time.
whergds the voluma for thé Aptlitude Test will exceed 50.000
examinees. In the case of Advanced Geography. ihe small sampte
size is batanced to some degree by the fact that the sample
rapresents the population. In ali cases. successful GAE equating is
facifitated by the standardization ard tght control of the test
administrations.

The choice of equating method is diclated in part by sampling
possibilities and in pan by test consfruction. The Aptitude Test is
perhaps the moat important test in the GAE battéry and the most
widely used. For gecurity réasons, it is constructed so that esch test
item appears in only one form. This fact, combined with the
availability of targe sampes. permits the use of an equaling method
that should not be used for the Advanced Tests.

A review of the most fundamental method of equating is a useful
preface to discussion of the methods used for equating the GRE
Aptitude Test and Advanced Tests. In this method. the old form and
the new form of a test are administered to the same group of
axaminess. and the assumption is made that pertormance ¢n the
second form 1s in no way affected by the fact that the examineses
have previously faken the first form. The scale of measurement of
the second torm is then transiormed in such a way tha: the fre-
quency distribution of the transformed scores will be siatisticaily
equivalent ‘o that of the raw scores on the first form. This can be ac-
complishad through ajingar transformation ihat sels the raw-score
mean and standard deviation of the new form equal to the cor-
responding raw-score stajistics of the old torm-

Lat

X =raw score on the new torm.
Y = raw score On the otd form.
ir,, M, = raw-5core mean and standard deviation for the new form,
.. M, = raw-score mean and standard devialion for the old form.
8, b, = conversion parameiers for transforming raw scores ¢n X
fothe scala of Y.

Then, M, =aM, -b,,
and iy = 8,45,

a, =)o, .
by =M, -a.M.. Conversion Parameters

These -parameters convert the X scores o scores on the Y raw-
score scala. i the old form has already been put on a scale for
reporting. it has conversion parametars A, and B, Thus.ihe scores
on the new form can be put on the same scale for reporting by us-
ing the transformation:

Scaled Score = A, X B,

A=A a, and B, ~A b, - B

This fundamental melhod has a serious weakness n that the
assumPiion on whith it 15 based is not valid The affects of practice




and/or fatigue are disturbing factora tha! make the method unac-
ceptabie in almost all circumstances. However. the idea of having
the group taking the new form equivalent to th& group taking the
old form is sound and torms the basis tor other equating methods.
The methods actually used currently in the GRE Program are dis-
cussad in the nex sactions.

Aptitude Test Equeting. Because tha examinee volume for the Ap-
titude Test is 50 large. the problem of getting two equating samples
{one for the new torm and one for the old form) that can be
considered equivalent is solved by making use of atesi administra-
tion practice cailed "spiraling.”” The test books are packaged in spi-
raled ordar, alternating FOrm A (the old form) with Form B {the new
form) in such & manner that at every testing center half the
examinees 1ake Form A and the other haif Form B. Beacause the
volume insures samples of more than 10,000 cases. the two groups
are considered comparable and the random errors of sampling
negligible. The assumption is then made that the scaled-score
mean and standard deviation for ihe group t1aking the new form
should ba equal 10 the corresponding measures for the old form
The compulation is the same as that described in the introduction
10 squating.

Under certain circumstances, gpiraling cannot be used. For
example, when the timing of the new form is différent from that of
tha old form, the two forms cannot be administered together in the
same tesling room. This was the situetion with tha introduction of
the resiructured Aptitude Test in October 1977, The equating
problem was solved by using an external equating subtest 10 &s-
tablish & link between the oid torm and the new one. In the January
1977 administration. four differant versions o! a currenfTorm of the
Aptitude Test were used to establish four odd-form equating sam-
ples. Two versions included verbal aquating subtests as Saction 1V
(the pretest saction) and two had quaninative equating subtests. In
the Octobar 1977 administration, each of the two new forms also
had four vérsions with the same four equating subtests. Each
equating subtest was used as common material 1o link the new
vearbal measure (or quantitative measure! to its old counterpart.
thus providing two indepandent links between sach new and old
form. The equations used tO astablish these relationships are dis-
cussed in the fotlowing sechon on Advanced Test equalting.

Advanced Test EGuatlng. The ralatively smalt samples available for
aquating the Advanced Tests make the spiraling technique unde-
sirable because the random sampling error would be unacceptably
high. Therefore. a different procedurg tor establishing equivatent
samples is required. The new-form sample generally consists of alf
examinees tested n the current admunistration. The old-form
sampte 18 selacted from groups tested in previous administrations
and is maiched. insofar as possidle, to the expected performance
leve! of the new-form group. Both 10rms of the test contain & com-
mon subset of items that ropresents the totat test in content
and statisticgl properties Since the two forms of the test are
peraligl, it i5 reasonable lo assume that the practice effect of taking
the equating subsat on the scores cbtained on the tofal test (s the
same for both groups. Tha observed relationships between total
score and esquating subsat score 1Or the two groups arg used to
make a statisticat estimate of the total-scora mean and standard de-
vialion of tha combined groups on gach of the twc forms Thus. we
now have one sample (the naw- a: 1 old-lorm samples combined
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into one semple). with sstimated mean and standard deviation on
the new form and astimated mean and standard deviation on the
old torm. These astimated valyes ara then sel gqual to each other
by applying the procedures described in the introduction 1o equat-
ing.

Two methods tor estimating the means and standard deviations
are used. The hirst, proposed by Ledyard Tucker and referred 10 as
the Tucker equations. is appropriate when the new-form and the
old-form semples are well matched. The equations for estimating
are given below in the notation ysed in the introduction to this sec-
tion, expanded to include sample identification and several addi-
tional tarms.

Let

X = the score onthe new 1orm taken by group o,
Y = the score on the old form taken by group A
V = the score on the squating subtest taken by the total group t,
wherat =a + g
f\‘ﬂ,! = the 2stimated mean of the total group on Form X,
C“‘ = the sstimated variance (Square of the standard deviation of
the total group on Form X).

and é"l = CII" + (C

¥ig

These equations provide estimates of the 10tal-group mean and
variance on Test X. There is a parallel set of equations for Test ¥
basad on the observed statistics of the Sgroup. From this point on,
the procedures are those described previously {or equating means
and standard deviations. The disadvantiage of this methad s thatit
is based on two conditions that are not always satlsfied in practice:
that the two {orms are paraliel and that the two samples are similar.

The Levine {1955) equations (also celled the Major axis agua-
tions) ware developed for use i those situations notl appropriate
for the Tucker equations. In practice it is not always possibie to
sefect similar equating samples. and the Levine equations are
preferred in this case. There ara foyur sats Of aquations tor estimal-
ing total-group means and variances when both total test and
aquating subtests are scored in the same way. (In the GRE Program
scores are ali computed by the formula: Rights - k x Wrongs.)
Twao sals are based on the condition of equal raliabiliias of the two
forma, and the ather two on the condition ¢f unegual reliabilities.
Each ©f these pairs is further categorized oy the location of the
equating subtest: internai {included in the total 8care} or external
{aquating subtest separate from the total testi. For most Advanced
Tast equating expariments, the reliabilities are a8sumed to be equai
(same timing, same number of items. and parallel forms} and
the equating subtest is part of the tolal test. For some exderiments.
the raliabitittes are assumed t¢ ba unequal because & Signilticant
chang® has occurred. On rare Occasions, the equating subtest may
be administered as a Separate test,

Using the same notational system that was usad in the preceding
explanations. we hava four sets of equations for estimaling totai-
Group means and variances:
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- Cl\. ?
cllt = Clla +(a“i) (C“l - C\\..)'

For this case. and also for the three other cases. there is &
paraftel set of equations for Formm Y based on the observed
statistics of the ggroup. This set of squalions is the one most
frequently used in equating the GRE Advanced Tests.

. Unequatratiabilities. equating subtest included in the total test.

- C‘l" !
W el

The factor Q in the estimate of the total-group variance appears
in both estimates of variance (for Test Y as weli as for Test X} and
consaquently drops o4t in the computation of the conversion
parameter.a, Therefore. there is no need to compute it. These
aquations are used for equating Advanced Tests that have un-
dergone some change. When the timing. for @xample. was
gecreased from 180 minutes to 170 minutes in 1972, this method
was used for all the tests

Unaqual rahabihihes. equating subtest external to the total test

M. c ;c”'" LM‘: M

Cr.r.. *C\\" i )

. fen scl ¥
o e e

Ag in tha second case given above. the factor Q appears m both
estimates of variance and consequently drops out i the com-
putation of a,. and there1s no need to computeit. This method is
used when the new form has no items in common with the old
torm and didters from it in a nontrivial way. This was the case
with the equating of the verbal and quantitative parts of the tirsi
restructured Aptitude Test forms introduced «n October 1977 )t
would be vaed with an Advanced Test under unusual circum-
stances. but this is not likely to happen

Egual rehabilities. equating suhtest éxlernai to the total test

C"(l " C‘\l
. G -G, (M\‘ M‘..)'

. C\\“ -C.. . q
C“: k c“” | c"ul -G B (C“l i CH”)

Ths fourth set of equations has not yet been used in the
Graduate Record Examinations Program. but it may be used for
Aptitude Test aquating in the fulure The strongest advantage of
this method is that it permats the introduchon of 2 new torm that
has notems \n common with frrevious forms

tn a practical eguating experiment. it Is usuvally not possible to
prodict that the two equaling sampled will be well matched.
Therelfore. the common practice is to apply both the Tucker and the
appropriate Levine methods and exercise the option of choosing
the more appropriate mathod when the sample siatistics become
known. This is done by comparing Ihe performance of the two 3am-
ples on the common measure, the 2quating subset V:

I M‘cl - M“'E

‘ "
Yt

0.80 <

<0.25 {Test of gignificance for tha diffarenca of the
' means})

[Test of signlificance for the difference of the
standard deviations)

(%

2 <125
CI’\'H
If both thegse stalements are true in a given equating experiment.
then tha two samples are sutficiently similar and the Tucker method
is preferred. if either one is not true. then ihe samples sare

sufficiently differenl to make the Levine estimates the betier choice.

Subscore Scaling

Subscore reporting was firet used in the Graduate Record Examina-
tiong Program in 1965, when a revised version of the Advanced
Speech Tast was introduced. (The test was withdrawn in 1870.)
Subscore reporting was next used with the Advanced Geography
Test in 1569, In 1972, subscore reporting service was expanded and
now includes nine Advahced Tests: Biglogy, Engineering. French.
Geography, Geology. History, Music. Psychology. and Spanish. tn
each cese. the subscoras far Ihe first 10rm were scaled by setting
the subscore mean equal to one-tenth the total-score scaled-score
mean and the subscore standard devlation equal to one-tenth the
total-score scaled-score standard deviation. Thus. the subscora
scale is a two-digit scale diractly related to the total-score scale and
having a maximurn permitted range of 20 to 99. For example, if an
examinee has an Advanced Biology score of 600 and is a biclogy
maijor, his or her performance on the three subscores is likety 1o be
in the range of 56 to 64,

Atter the initial scaling of the subscores. some problems were en-
countered in using commen-item equating {equating subtest) for
the subscores of subsequent forms, Both the Tucker and the Levine
methods requir® each new form o have items in common with the
old form. For sound equating. each lest or subtest must include at
least 20 items in common with the old form. Therefore, n test with
three subscores would reéquire at least 60 items in common with the
old form, and that amount of overlap is not acceptable tor security
reasons. A compromise solution to this problem is to scale the sub~
scores of gach new form through the total score, as was done In the
initial scaling ©f the subscores.’ In the case of 1he Advanced
Geography Test. the reaults of this kind of equating were compared
with the common-itemn equating method in 1989, and the two
meathods were found to yield almost tdentical results. Since that -
periment. the scaling procedure has been used to place the sub-
scores of new forms on the GRE subscore scale for reporting.

Stability of the Scale

The preceding discussion of total-score equating explains how the
torm-to-form relationships are established. It implies a sequentia!
operation extending over a fong period of time in which each new
form is equated to its immediate predecessor. If that procedure
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were {ollowed 1n pract:ice without moditication, the stabsily of the
scale would be in jeopardy and scate "wobble” could develop. This
pPresents a serious probiem in a program such as GRE. in which as
many as Hve test forms may be used interchangeably in one
academic year and more than tén forms in a five-ysar period Com-
perability of scores across Iorms is such an assential part of \he
GRE scora reporting service that considerabie effort is expended in
establishing and maintaining scale stability.

One s0lution 10 thig problem is the use of a statistical technique
called double part-score equating. In this procedure. each new
1orm of a test is equated to two old forms instead of ore. thus ob-
taining two conversion lines relating scores on the naw form to tha
GRE scate The final conversion hine is the tusector of the angle
tormed by these 1wo linas

Let

Y A X - B, bethe conversion hne obtained by equating Test X
to ong old form,

and

Y A X - B the conversion line pbtamed by equating Test X 1o a

second 0id 1Orm

Then the bisector of thesetwo lingsisY = A X - B, where

ANT VAT AT CAS
VTS AT N P AR

and

B, V1 A7 -B,\T - A,

B e -
Mo AT - N A

The eftect ol thit orocedure 15 that small equating errors are
averaged out over a period of hme.

Planning of the sequencs of double equaling involvns braid-
Ing.” & technique for estabhishing torm-1o-ferm relationships that
reduces the danger of developing distinct scate “strands.” Tne
aquating sequence shown in the diagram below illustratas this prin-
ciplée For each arrow linking a new form to a previous form. there
must be a 5ei of eQuating items common to bolh 1orms
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Form A is the first form tn \he series. Form B 15 equated to Form A
Then Form € is eQuated to 50th A and B. and the bisector of the
ang!e between the two equating lines is used for the hinal conver-
sion. In the same mannér. D is related t© both G and A, E is related
to B and D, and F is related 10 E and C. These equating practices are
effective in establishing and maintaining a score scale with the
tollowing charactenstics 1or gach test:

1. The aumber designating a particular point on the scale
réprasents the samse level ©f development Or achievement
regardless of the test lorm on which the score was earned.

2. That numbers répresents the same level of development or
achievement for any indvidual or group of individuals taking the
test.

3. That pumber represents the same level of development or
achievement for any form of the test administerad Qver an
extended period of time.

The elfectiveness ol these procedures is illustrated in Figure 1,
which shows the mean scaled scores of the National Science Foun-

dation {(NSF} Graduale Fallowship applicants in engineering from
1960 to 1970.

Figure 1: Level of Performance of NSF First-Year
Engineering Applicants

Scaled
Score
Quantitative
750_ A A ‘_—-"-"“‘"———--
."\\ ..-..-a" - Ewln..ﬂno
nm-\m
850
600 - Verbal
—— —— ,....-ﬂ"-""h._‘.
o v v —— i "\-—..__' o
550 4 —
1960 1962 1964 1968 1968 1970

Adminlstration Year

The NSF applicant groups applying for first-year graduats faflow-
shiPs are Similar from year to year. The expectation is that their test
performance will exhibit the same characteristics over a 10-year pe-
nod. “Me graph shows thal their mean scores on the Advanced
Engineering Test and the Aptitude Test between 1960 and 1970
have remained as steady as can be expactad.

Stability of the Scaled-Score System

There is yot another aspec! of scate stability that. although de-
pendent on the stability maintained through equating. can be af-
tected by lactors outside the Statistical considerations described in
the Preceding sections. In the description of the devetoPment of the
GRE scaled-score system. 6émphasis was placed on the relalionship
betwsen Aptlitude and Advanced Test scores and the {act that the
scale for each Advanced Tes! was designed to refiect the ability
level of the population taking the test. Figure 1 shows the stability
of that relationship tor the Advanced Enginesring Test. The
engineenng applicant group 15, as one would expect. a reiatvely
mah zbility group. and the verbal and quantitative ability score
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means are wall above the GAE average The meanscores On the Ad-
vanced Engineeririg Test are consistently between the verbal and
quantitative means. thus shOwing the expected relationships
among the three scores and demonstrating the stability of the GRE
scaled-score sysi@m as far as the Advanced Engineering Test is
concerned

The GRE scaled-score system 15 defined in terms of the basic
reference group of 1952 and the educational experience of that
group. What happeéns when the educational exPerience ol more
racent qroups difters drastically irom that of the 1952 group? A few
yedrs before 1960. there was a sirong movemen! of mathematics
curriculum revision that introduced concepts of moOdern
matheématics into the high school curriculum and then intc the gte-
mentary school curnciium The sltect of this movement was (o
spasd up the mathematics experience of some studen!s bafore they
reached coltege and to enable them to do college Ievel work while
still in high school. Consistent with that curriculum change is the
change in perlormance on the GRE Advanced Mathematics Test
shown in Figure 2, whi¢h presents the mean scores o NSF first-
yoar appli¢ants in mathematics

Figure 2. Level of Performance of NSF First-Year
Mathematics Appticants

Scaled
Score
800 7 Mathemalics
750 - _
L Quantitative
700
850 Verbal
800 _—"A'*\._ T T
L3 T L T T — T L T Ll
1960 1962 1564 1966 19688 1970

Administration Yezr

The ralationship betwean each Advanced Mathematics Test mean
and the corrésponding Aptitude Test means 15 near the @xpected
vaiue from 1960 1o 1962, but the consistent upward trend in the Ad-
vanced Mathematics Test means is not accompanied by a cor-
responding trend 1n the AptiHude Test means. From 1964 to 1970
{and continuing to the present). the Advanted Mathematics Test
performance s significantly migher than one would expect from the
Aptitude Test perigrmance

Rescaling Study of 1967-68

The trend observed 1n the case of the NSF first-yea: malh2matics
applicants was aiso evident in the general GRE population for other
lasts. It was nevitakle that Iong-range factors wouid change the
meaning ¢f the scaled-scare system and aftect the interpretation of
GRE scores AmoOng the changes that were operating since the es-
iablishmont of the sCale were changes n the GRE populaton (ap-
proximataty a threetold INCrease in Aptitude Test volume from 1964
io 19700, currrculum changes at the high schoot tevel {(CBAP
Chemical Band Approach Project. CHEMS Chemical Education
Marenal Study: BSCS. Biological Scences Curriculum Study
PSSC Physical Scienca Study Committee, SMSG- School Mathe-
mat:cs Study Group. et: ). and changes in the relationships among
the GRE verbal ab:l:ty. quantitat:veabiiity. and Advanced Tastscores
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By 1968 the accumulated evidence of changes in the meaming ol
the scaled-score system was sufficient to warrant a statistical inves-
tigalion. A rescaling study based on the 1967-68 scores was begun
in 1968 to determine what had happened to the scale in the 15 years
since its deveiopmaeant. A report of the resulls of this study was pre-
pared for the GRE Board {Wallmark. 1969). showing {ne magnitude
ol the change for each test. As had been predicted. the mator
changes occurred in mathematics and the sciences. The results of
the study are summarized in Table 16, which shows the means and
standard deviations on the Aptitude Test and on the Advanced Test
for each Advanced Tesl group. A comparison of the old-Scale and
possible new-scale statistics shows the magnitude of the adjust-
ment that would result from a rescaling. Note in particutar the
decreases in standard deviations for the Advanced Mathematics
and Physics Tests.

Table 16: Scaled Score Means and
Standard Devlations of the
1967-68 Rescalling Samples

[ t Verial Quantitative
Amencnd : Aty frem Ravanced Teet
Tast L] ' "'
Subgrous ' : DM Seatel 't:::":
) Mawn 1 3] [T 1D Mewn 14, LT 10

Binlogy 4,696 I 53 110 | 580 14 | 64 07 | S 106
Chemusify 2486 t 548 119 663 92 613 100 538 102
Feonomics 1,910 I 552 L] 1) 107 621 11 S&7 110
Education 2,746 452 a5 L1713 104 4n i) 476 ]
Eomneesg | 4259 | 503 Lle | 697 - 72 |69 102 | 628 3l
Fienth i 1292 | 586 106 | 512 105 | s59 3 | 586 103
Geolraphy D06 | si1 101 |53 o7 lso2 s | s16 102
Geotogy 'O5is | S40 1ip ) BIS L= 1] 95 | 102
Hissory |l 4913 . 567 105 555 110 954 80 537 104
Lileratute | 6276 1 507 101 516 109 l 510 a5 580 100
Malhemahes 4 3279 | 558 119 F00 1] €51 150 632 9}
Music | 67 [ 519 113 js02 114 [ 5@ 91 | 508 10
Phidosophy | M1 | B25 1 571 119 649 118 586 104
Priysics 'o21wp ¢ 578 119 12 n 614 138 632 34
Folititdl

Seimnce 2,05 ! 568 110 535 112 519 90 542 6h
Peycnology 5643 | 562 104 55% 109 44 83 546 104
Sotiblogy 2.151 5317 11% 502 123 533 116 522 115
Spamiih T | 545 111 479 14 545 101 518 o1
Speech {Total) 895 | 513 S5 1 4ag6 101 | asa 8 | 502 9
Frtwe Scanmg

Growp 43398 l S5 11§ 574 128

The rescaling study demonstrated thal the across-field com-
parisons of.Advanced Tes! scOres that were possible with the 1952
semor population could not be made with the 196768 senior pofu-
lation; and such comparisons canno! be made with a current
group. The GRE Board considered the implhications of the study of
the sCale and deliberated over the possibility of rescaling the Ad-
vanced Tests Rescaling would have permitted users o make
limited compansons of Advanced Test s¢ores in differeny fields
Hawever, rescaling would also have meant that past sCores and fe-
scaled scores for 2 given Advanced Tesi would not have tha Ssame
meaning and could not be compared. The issue was fundamenlzaily
this: Which will be more beneficiai to most users-—the ability 10
compare the Advanced Test scores ol people in different fields tak.
ing different Advanced Tests or the ability to study score Wrends ef-
fectively within a field? Although fellowship sponsors might find
compansons of Advanced Tes! s¢ores across fields to beimportant.
most institutions using the scores would be interested in compar-
ing the scores of students taking the same Advanced Test and
would find comparabihty across years to be essential to study of the
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usefulness of the scores sveér a period of time. Thus. il was decided
10 conlinue use of 1he original scafe. 10 meet the needs of the ma-
jorily ol users. and 1o provide rescaling information to fellowship
sPonsors réquiring Lhe capacity for across-field comparisons of Ad-
vanced Tests to Supplement the across-fisld comparisons already
possible using the Aptilude Tesl. Thus. the Guide to the Use of the
Graduate Recorg Examinalions instructs users that scores across

Advanced Tests are nof comparable allhough scores from one Yoar”

to the next for a given Advanced Test ara comparable. Although the
linkage ol the Advanced Tests with the Aptitude Test has not been
sustained. for historical reasons any newly introduced Advanced

Teslis scaled by the same method used in the past. providing initial

tinkage in the year of introduction

Rellebility and Ermror of Measurement

Reliability 15 the extent to which a test is consisten! in measuring
whatever it doas measure. it indicates how much of the variation in
the resuits o! testing a group of individuatls can be attributed 10 the
systematic sources of variation one i$ 1Irying lo measure and how
much 10 other sources of vanalion 1hat may be classed as arrors of
measurement. The index of reliability is usually stated as a correla-
tion cosfficient 1Or two sals of similar measuremants and may be in-
terprated as the ratio of the frye-score variance to 1he observed-
score variante

One mathod of estimating the reliability of & test is to administer
the test iwice 10 tha same group of individuals and 1o correlate Lhe
two sets of measurements. Because this method has both statistical
and practical disadvantages. it 15 seldom used For the GRE this
procedure would introduce memory as an unwanted factor of
systematic variation, thus overestimaling 1the rehabibty. The main
practical disadvantage for GRE is that the three-hour time limitl of
each testing sessicn is excessive for a double sess10n and would in-
troduce & factor ol fatigue

The statisticat disadvantage of the test-retest method can be
cvercome by using an 2lternate parallel form of the test for the
second testing Afthough this second method does not solve the
probtem of the practicat disadvaniages mentioned anove. it 15 the
preferred method when speed is an mportant factor in the scores

The spitt-halves method. a vanation of the parallel-forms method,
can be used for estimating the rehability of tests that are sufficiently
long One form of the test s adminisiered to a group of individuals
The 2st)s divided into halves tor scoring. and the correlation of the
two sets of ccores 1s uerd as the relatility estimate atter correction
for tes) length The difficulty with this method fies in spiitting the
lest tnto halves that can pe considered parallel in both content and
statistical properties The main advantage. however. 15 that the ef-
fects of content sampling are considered withoul the etects of
memary or response variation over time.

The method of estimating reliability coefticiants used in the GRE
Program ampPloys analysis of variance procedures with a single
administration ¢f one test form Tris method. proposed by Kuder
and Richardson (1937} and further developed by Dressel (1940), is
basedd on interitem correlabions and lends itzeit well to computer
procéssing The formuta. ndw known as Kuder-Richardson formuia
{20, 15 given below

where

r. - the astimated reliabitity of test1,
5’ = the observed variance of 1estt,
n = 1he number of itams in Lestt,

and

Pg = the avarage of Ihe item variances.

This Kuder-Richardson formula (20) has been adapted for formula
scoring {sea page 43}. It provides an average of all reliabilty
coefficiants that can be obtained from all possible ways of splitting
the test,

There Itas been considerable debate among measurement $pe-
cialists as lo the appropriateness of the Kuder-Rtchardson formuta
{20} in estimating the reliability of a test when ail @xaminees do not
finish the test. The criticism is important for the GRE Program be-
caus® some Of the Advanced Tests Show moderate speéedadness
when the usual criteria are apPlied, However, a good portion of the
"speadedness’’ may reasonably be attributed to difficulty, Frances
Swinaford (1973} made a comparison of the Kuder-Richardson for-
mula (20} resuits obtained on moderately Spesded forms of the
College Board Scholastic AptHude Test wlih resutts obtained by us-
ing three other methods and demonstrated that the Kuder-
Richardson formula (20} can be usad with confidence for estimal-
ing the reliability of tests that are moderalely speeded.

Raliability coefliciams indicate the portion of score variance that
can be altributed to (rue-score variation, bul it is of limited value for
iest users, The standard error of measurement is the statistic com-
monly used to inlerpret scores because il is 8 measure of raliability
stated in score units and indicales the probable range of dis-
crepancy between the obsarved Scores and the true scores of a
group. In interpreting 195t scoras Or a group. One may say that the
trug score for aach individual in the group ligs wilhin an interval ex-
tending from one standard arror above to one standard error below
ihe observed score and expect Lo be right about 2 imes out of 3. By
extending the range to two standard errors sbove and below the
observed score, OnB increases the proportion of correct statements
to 95 out of 100.

Item and Test Analysis

Equating is basad on the assumption that the various forms of a tost
arg parallel in ‘both content and difficully. To the extant that this
condition is not met. the standard error of measurament c‘ompuled
trom a distribution of scores parnad on &8 number of different forms
would be higher Iban that estimated from scores on only one form
of the test. It i5 obvious. therefora, thal 8chigving parallelism is an
important aspecl of test conStruction. and quality control
Pracedures must be sstablished 10 evaluate the success of that ef-
tort. The specitications for any given test within the GRE Program
consisl of Ihtee principal elements: 1} the distribvtion of ilem
content and skills to be assessed: 2} lhe distribution of item
ditficulty. and 3) the distribulion of ilem-test corrélations. This sec-
tion is concerned with the Iwo later elements and wilh olher
psychomelric properties of the tesl.

Itam Analysis

Item analySis is a statistical procadure that provides detailed in-
formation about each item. describing the relative attractiveness of
the options. the difficulty 1avet of the item for the analysis sample.

39




Q

ERIC

Aruitoxt provided by Eic:

tha power of the Hem to discriminale among the examinges with
respeci to a given cnierion. and the way the ilem lunclions in a
partcular 1est.

Belore an ilem is used in a final form of the Aplilude Test. it is
preiesied and analyzed to identily possible weaknessas and 16 de-
terming difficulty level and discriminalion. ltems 1hat pass inspec-
tion are then placed in an ilem pool 1o make \hem available for 1esi
assembly. those thal do not pass are rewriltén 10 corracl 1he flaws
or arg discarded. In the GAE Program. Pretesling serves a useful
quality controt funclion for Aptilude Test construction.

For the Advanced Tests. allhough analyzed ilems are used as
equators, reliance is piaced on 1he subjectve judgmani of the com-
miltee of examinars in eslimaling ditficully level and discriminat-
ing powar of newly writien items. To a remarkable degree, his
procedure is effeclive. Nevertheless. when a new form is firsi
administered. it is subjecied before final scoring 1o a prelsminary
stem analysis for 1he sole purpose ol identifying ilems thal may be
ambiguous or faully. For mosi forms no problems emerge. When a
problem ig identified through ihe analysis and is confirmed by Lhe
subject maiter spacialisis. ithe ilem is dropped from scoring if there
i nO correct response gr double-kayed H there are Iwo correct
responses. Since GAE Advanced Tesis conlain an ampte quantity of
1éms. ratiabilly remains above .90 in spite of the delelion.

Normaslized Yotal-Group Mathad of Item Analyels. The melhod of
item apalysis used in the GRE Program is cafled the normalized
tola-group mathod. Asample analysis of an Advanced Biotogy Test
ilem is shown in Figure 3. The ilem analysis form consisis of two
parts, the upper grid showing the 1ally of how many examinees in
each quintile group selected each distracier, and the lower sirip
providing the essential item statisiics

Figure 3: tem Analysis Sample
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Under optimum condilions. the Mem analyss sample is setecied
to be representalive of the population for which the tast was
designed and tc be adequale in size The ¢ntenon selected for the
analysis s usually the 1olal score on the test or sublest. bul may be
an axternal criterion retated 10 the item lype The distribulion of cri-
lerion 5¢Ores 1S then converted to a normai distribulion with a mean
set at 13.0 and a slandard dewviation al 4.0 The iransformation is
shown i Figure 4, which shows the left hall of 2 normai curve
divided into sections one-tourth siandard deviation wide, Each sec-
non represents a converled scare. and the area of thal sechon indi-
cales the proporiion of observations i the interval identified on the
graph by the value of iis midpaint Forexample.af the sample s zeis
1 000. the two iowesl scores will be convertad 1o 1{1.000 - 0026},
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the next iwo will be converied 1o 2{1.000 ~ 0023, rounded}, and so
on. The cumulalive area cA 1s used to resolve rounding problems.
Thus. each individual in the sampie is assigned a converted scorg in
the range of 110 25, and this s¢ore is used in the ilem analysis com-
putatron.

Flgure 4: Criterion Score Converslon
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The ilem analysis sample is divided inlo five equal subgroups
based on the crilerion s¢ore: tha lowast fifth, the second fifth, the
middie fifth, and so on. The responses of the sample are 1allied and
the frequencies eniereéd in the grid of 1he ilem analysis form. This
display is used 10 dalermina how each oplion functions in dis-
criminating among the examinees. The tolal frequency for each
response and for omissions is aniered in the strip al the bollom of
the form wilh the mean converted crilarion score for thal group. In
Figure 3, for example, 128 examiness omilled 1he iem. and this
group has a mean crilerion score of 10.0; 1,150 chose 1the correct
rasponse A and have a mean crilerion score of 14.2. The righi-hand
portion of the form shows tha mean crilérion scoré of the (013l
group (M.} 1o ba 13.0. the proportion of the group reaching the
iteémn (P} 10 be 1.00. and the proportion answering correctly (P )
to be .73 P. is transtated into a difficulty index. A,, which is also on
the 13.0/4.0 scale. The bisesial correlalion is delermined by the for-
mula

1P,
- Mr‘ul:l) R

w5 {M
Fen 4 ay

where
M. is1he mean critarion score for the group answering correctly.

« is1he standard devialion fofr the 1o1al sample (sat equal 10 4.0in
this mathod),
P. isthe proportion answering correctly.

y isthe ordinale tn ithe unil normal distribution which divides the
area under the normal curveinio P, and 1 - P,

1
The relattonships belween P. and A and beiween P. and .

wihen My, is 13.0are shawnin Figure 5.
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Figure 5: Relationship between F+ and A when
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For tests that tend to be difficult for the group. not all examinees
find time to attempt all items. An assumplion is made that an indi-
vidua! hag attempted every item up to and including the last one
that he or she answered and did not reach any of the remaining
itemms. In the typical case. the dropping Out begins in the (owest
ability group. with = consequent chahge in the ability level of the
group that does reach the item. My, is based on the scores of
thosa who. by this definition. reach the item. This is not a perfect
description of what occurs. but, provided that the proportion of
examinees who drop out is nOt extremely large. it is a reasonable
basis for using a variable My, in computing 5. when speed and
power are highly correlated. as is the case in the GAE tests.

The dropping out is indicated in two ways on tha item analysis
form: the last row of the grid shows the number of examinees in
each group who have reached the item. and the P, .., box inthe strip
shows the proportion of the total sample reaching the item. M, is
the mean criterion score for that group and usually increases
toward the end of the test. The difficulty index is then computed by
the formula

X M, o 4x
where

X = the deviation from the mean of the normal curve corresponding
to P, statad in standard deviabion units. as shownin Figure 5

The factors that aftect r,, include the degree of independence of
the item and the criterion [item included in the score oF itém pot in-

cluded), the nature of the criterion {same subject matter as the item
and homoganeous. different subject matter, or mixed subject mat-
ter). and the range of the raw criterion (less than 25 raw-score
points or greater}. To aid in interprating the biserial corretation for 2
particutar analysis, a coded description of the criterion score is in-
cluded in the upper right-hand box of the item analysis sirip. There
are three parts to the code: the first letter indicates the tocation of
Ihe item with respect to the criterion (| means internal, X means
oxternal); the second letter indicates the nature of the criterion ($
mean3 that the subject malter is homogeneous and the same as
tnat for the item, D means that the subject matler is different, and M
means that it is mixed); and lhe number indicates the number of
itemns in the crilerion (if the Hem is inctuded and the criterion is
based on fewer than 25 items. the biserial will have a spurious
component).

In the GRE Program. a recurring problem with item analysis is
that the sample avaiiable for iem and lest analysis i3 not
representative of the total group for which the test was designed
because groups taking the test vary by year and, within a year, by
administration date. lf the sample is very able. the observed deltas
will be refatively 1ow. if two forms of a lest have been analyzed with
samples of ditferent abilily, the observed deltas cannot be direclly
compared. This problem fs solved by establishing a base scale with
a sample selected to be representative of applicants for gdmission
to graduate school. In the GRE Program. the basic reference
sample for item analysis for each test consists of the seniors who
wera tested in the academic year 1962-63, The samples for the
analyses of the next new forms, which were introduced in 1964-65,
were selected to represent the reference groups and were ysed o
establish the A scales. In all subsequent analyses. the Observed
deltas. A, were aquated to plate them on the base scale. and the
equated valuas, Ag, were entered on the item analysis form along
with the scale identification.

Deita equating is accomplished by relating the observed results
of an item ar}ﬂysis of a test to the standard reference population by
including ir the, test a group of items that have been used in the
program and fof which equated deltas are already knOwn. This set
of items can be, and usually is. the set used for score equating
where cOmmon items are used for equating. A scatteipiot relating
the observed deitas oblained in the aew analysis with the cor-
responding equated deltas from a previous anatysis is then used to
generale an equating line. This line is then used fo estimate
equated deltas for the new items in the test.

4 =a A, +b,

wherea - s, toy , @nd b =M, -aM,,

Test Analysls

Test analysis is the final stage in the test development process.
whnen a final form of a test has been administered. itis subjected to
a detailed analysis to determine the axtent to which the test
specifications have been met and to provide information that can
be used to guide future test construction. The analysis data are
used to evaluate the test as a whole. to determine its efficiency. its
discrimination in the score reQion used for selection decisions, the
reliability of the reported scores, the intercorrelations among
reported scores and special subscores. its speededness charac.
teristics. the distributions of item difficulty indexes and biserial cor-
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ratations for the reportad scores and Special subscores, and spetal
score date to study examinees’ patterns ol response to test ques-
tions. Ali this inlormation i8 condensed in a test analysis rePort,
written as a within-office quality-control document providing n-
tormation for test specialists and tast committees. for the research
staff. and for clignts and tast expearts who review the tasts.

The first $tep in the ptanning of a test analysis is to select an ap-

propriate sampte. Under ideal conditions. the analySis sampie

would represant the populalion for which the 1est was designed.
Under practical conditions this ideal is saldom possibla. Although
the sample may not représent the target poputation. it almost al-
ways represents the totat group examined at tha lirst administration
of the teat. The sample size should be sufficiently larga to ensure re-
tiable results. Between 800 and 1.000 cases in the sample is
considered edequétg. but, il the total group tested at 1he first
administration is less than 3,000, alt cases are ganerally used in the
sample. If the total group is much farger than that, a sample 1s
selected by taking one case out of every ncases t0 ensure a sample
size of approximately 1.000 cases. H the total group is much smaller
than B800. a decision is made whether to do the analysis wilth the
availebile cases or to delay until additional cases from some future
administration of that torm become available and can be combined
with the original group.

The data processing phase of the test analysis work produces the
following compular output: dislributions for all reported scores and
item analysis critarion gcores, item analysis. a8 detta vs. r-biserial
distribution sheet for each set of itéms analyzed. the results of the
delta equating. an intercorrelation tabie of all variables used in the
analysis. and a test analysis tabulation for each separately timed
section ol the test. This deteiled information 15 then analyzed and
summariZed in the tast analysis report.

Examples of the test analysis data for a recent form of the GRE
Advanced French Test are-presented in Tables 17 to 24, Table 17
Prasarts two frequency distributions, one based on the perfor-
mance of the total group of axaminees who took this particular test
torm when it was first administered in October 1976 and the other
based on the performance of the total group examined during the
year Irom October 1975 through September 1976. As can be seen
from the first distnbution. the number of cases available for the
analysis sample is well below the number considered 10 be ade-
quate. Although that! number is small. a comparison ol the tolal-
group mean and standard deviation with the corresponding statis-
tics of the 1975-76 norms droup shows the total group for October
1976 represents the norms grouP rather well. This fact. combined
with the nead {or some INfGrmation to help in the construction of
the next form. led 1o a decision 1o proceed with the analysis At the
bottom of Table 17 are Summary statistics and ¢onversion data,
including the conversion equation for trarslating r2w scores to
scaled scores.

The intormation in Table 17 15 used to describe the efficiency and
skewness of the test. Under normal circumstances. a test (3 most
efficient for the group f the score distnbuihon covers the entire
possible score range. In this case the maximum obtaned formula
score of 180 is nearly one-halt standard deviation below the
maximum POssible score of 195, This charactenstic is common
among the GRE Advanced Tests. whick cover subject matter
selected from a broad range of undergraduate curnicula rather
ithan from oneg ymversal curnculum The test was ralatively diffrcutt
for the grouft The mean score On the 195 questhions 1s B 96 A test
of middie difficulty would be expectad 10 yield a mean formula

ap

Table 17: Total Score Distributions
Advanced French Test, Form A
(Taken by candidates for admission to graduate schools,
October 1976}

Dctphar 1976 Admiaistretion Dctaber [974—SaPtempar 1978 Norms
Farcontlls Poitantite
Raw Standsrd Reah of Handard Runk of
Stamn Yoo 1 Eower Lisit Score t Lawwer LImH|
X ¥ of [nigreel af Intrivel
180 T 1a 1 99.5 800 820 1 999
171 1715 740 - 770 1 950 770 . 750 ] 99.6
162 179 720 740 - 990 140 760 9 9838
153 161 700 - 720 3 974 710 - 730 21 970
144 152 670 - 690 g 528 680 100 2 M5
135 143 650 70 4 90 7 650 - 670 5 906
126 - 134 620 650 5 831 620 - 640 68 B4 3
117 125 600 - 620 12 820 590 - 610 66 19.1
108 - 116 580 - 600 H3 17 560 - 580 135 674
99 . 107 550570 2 629 530 - 550 151 55.3
9 98 530 - 550 19 531 500 520 156 419
81- B9 500 - 530 12 469 470 . 490 166 276
7”80 480 - 500 28 ars 440 - 460 126 16.7
63 N 460 . 480 1% 2.7 410 - 430 85 94
54 - 62 430 . 450 15 Y 380 - 400 48 53
45- 53 210 - 430 10 58 350 - a70 35 2.2
36 44 330 - 410 B 57 220 M40 73 03
27 35 360 - 380 5 31 | 29%0-310 2 01
18 26 340 . 360 3 15 1 w0 20 11 oo
9 17 316 - 330 1 10
o 8 290 - Jio 2 aa e
194 1161
.= 8685 Convertion Data
a, = 3325 Converted to the GRE scale
M, = 521 throukh seores on 40 items M, = 519
vy z= B9 n common with ope form e, — 90
Md, = 45D and 40 stems m comman wilh
another form.
{195 tems} ¥ = 266E2 % + 289 315] {

score equal to approximately half the total number of test ques-
tions, in this case 92.5. the score that would be expected lor an
axamines who knew the answers to half the items and responded at
random 1o the remaining ones. The skewness of the score distribu-
tion s another characteristic ysed for evaluating the effectiveness
of the test construction. Skewnass. or tha third moment. is defined
by the formula.

>x!

L .
* Nt

where x, is the deviate score (X, - M,) of the '* examinee and the
summation is done over the number of examinees {N}. A convenient
approximation of sxewnass is given by the formula 3(M - Md¥ .
which in this casg is .213. This estimate is not reiiable lor a sample
$ize os smatl as the N lor the tolal group. but, t does indicate some
positive skewness. which usuaily means that the test is relatively
ditticult for the group lesled.

Two subscores are reported for the Advanced French Test. The
distributions of these scores for the tatal group are presentad in Ta-
bie 18, Using the same analysis Procedures. one can see Lhat the tn-
terPretive Reading Skills subtesl is rather easy for the group and
that the score distribution is ¢haracterized by a high mean and
shghtly negative skewness The Literature’ and Civitization sub-
s¢ore, on the other hand. has a very 1OW mean and is positively
skewed. indicating a very ditiicult subtest. With this information.




Table 18: Subscore Distributiona

Advanced French Test, Form A
(Tahen by candidates for admission to graduate schaols,
October 1976}

i 3o 1etwrmention Sasding Bl —[ T, Lispratuns and Crodiroten
T i T Pewcentite | I [—
R ‘Sornaderd 1 [ ] L] , Tosrdn nd ‘ Bawh of
ooy Sowry ! Lapsgt L Tewrw ! | I t ] L Lt
x ¥ o tovet i | v | o '
T L e e I
W2 0 P | % % | 15 M | [ ]
CL I I TR S T 1 | e 8 i .t WO
8 M | 87 B9 3] %9, B . N 'i”"
v s s owe 0 omse lnn 2 974
M & 6 o1 81 | mom o &0 AR TE
65 53 &0 62 ' 12 % 809 ; 85 63 . 66 68 g . 847
60 S, 5 %9 22 96  c B0 G | 63 8BS ' 6 | 966
5 59 95 & 1 T4 . 812 .5 59 D BL 83t 13 1 199
S 56 ' osrsa |1 asn s | o830 9 1 75D
(L «0 52, M. 381 I O ] 5 58 1, &9
0 4 4 e 4, BE D oM s3ss | op 603
LY a7 1§ s 1 )1 5153 2 479
o T T ¥ T T I I - - [ 1% 402
BB o4 s 9B BD 6 48, 1 289
0 4 } 7w 5. 61 . MM 434 LM, 8%
15 19 95 37 [ 3 36 P L ! s?
woe o I I T It S
S % lw i 1] Co% % 0 % aB ¢ 4 1 g8
3 40 3w 1! an o0 T - L 1
i Lo I oo
SR SRR 0 SN ISR G 1. L SR
M, = 4954 Comreson Daks M, - 3N Comarimm Dute
v, = 1785 Converted 1o the GRE <cale o, = 1784 Converfed 1o the GHE scale
M, = %20 by settng the mean and W, - 519 by setting the mean and
7 = B9 standard diwat'on equal to “w - B9 slandarg dewidtion qual to
W, — 5050 nne teath of the tofat score ¥d, -- 500 one teath of the tolal Score
mean and Handag devea mean and standerd devid-
e, Tatpecively bon, 1eaPectrely
192 deran) ¥ 04930 % + 375617 (193 tem: ¥ - D49SZK 4+ 335380

Table 19A: Scoring Formulas and
ReNRabllity Coefficlents
Advanced French Test. Form A
(Description of Sample: Total group to highest
rultiple of 5: N = 190)

SEmeas

Scoring falln- Rawr Scalnd
itama | Formeuls | Bility* Score Score

Mumbar
Seore of

[ interpretive Reading Shills 92 | R-W/d | 926 489 24
2. Literature and Civilization 103 | R-W/4 | 916 509 253

3 Total Score 195 | R-W/4 | 955! 706 (1878
*adaptation ol Kuder Richardson formula (203
t*tSpp text

Table 198; Intercorrelations

Scorn 1 2 3 Muan | 8.0,
1. Interprefive Reading Skilis - - 742 935 4961 {1797
2 Uteratare and Civilizalion | 742 932 | 3694 | 1758
3 Total Score 935 932 — | 8645 [3311

Table 19C: Speededness of Test

Percent completing test 6156
Percent completing 75 percent of test 100.0
Number of items reached by

80 percent of the candidates 194
Total number of items 195

the committee of examiners determines whether or not the high
difficulty (evel 1s consistent with their knowiedge of French litera-
ture curriculum design and emphasis.

Table 19 presants three kinds of information: the astimated relia-
bility of the reported scores. the corrsiatons among the reported
scores. and the spsededness of the {otal test Tha reliability of sach
subscore was estimated Dy the Kuder-Richardson formula (20)
adapted by Dressel {1940) for use with formula $coring

n Ypq -k Xpgt - 2k Xpp
ral ? -
n 1 L

s
whore

nt - the number of items.
p : the propormon 9f xaminees answering correctly.
qQ-1-p.

p.qQ’ - the corresponding proportions {Or incorrect responses.
k = the corraction factor in the tormula scoring.
i = the standard Jdeviation of the score distnibution.

and tha summalions are over n items, The corrasponding formula
for the standarg error of measurement. which translates the relia-
bty intermation into a statistic measured inscore units. 13

SEmens = @7 W 1 - rBIi2bIlly
The estimated relhability of tha total score is computed by the for-
mula

error yvariance

habil -
relrabitiry -~ 1 tGtal variance
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where the error variance is the sum of the squared standard errors
of measureament of the two subscores. and the total variance is the
variance of the total score on the tesi. The total-scora reliability ob-
tained by this formula is normally higher than that obiained by ap-
plying the K-A {20} formula to the total test. byt the difference is
small when the test is homogeneous. In the case of the Advanced
Franch Tast (Table 19). the two estimates are 9546 and 9540,
raspactively. It a scoreis a factor in a decision that affects the future
educational goals and career choices of an individual, the estl-
mated raliability of that score sahould be high {and the corréspond-
ing standard error of measurement 1ow). The standard commonty
uged in the GRE Program is that the reliability should be at leaat .90
for the total score on any test. The subscores, which are not
intended 10r selaction purposes. may have somewhat lower reli-
ability estimaies. with jower limit set at about .80. For the example
in Table 19, sl the reliability estimates exceed .90. The standard er-
rors of measurement are given in holh raw-score and scaled-score
units. To transtate the raw-acore standard 6rror of measurement
into scaled-scor@ units. multiply by the conversion parameter A,
which is ke slope of the conversion lina. The use of the standard
arror of measurement is explained in the Guide to the Use of the
Gradvate Recard Examinations. which is supplied to all institutions
using the GRE score reporting service,

Whenever a test generates more than one score for reporting, ar
has separately timed sactions. an intercorrelation table is presented
in the test analysis report. Tabie 19 shows such a lable for the Ad-
vanced French Test. The corralation of eachsubscore with the total
SCOre 15 SPUridusiy-high bacause the subscore is inCluded in the
toral score and is a large part of it. The corretation between the two

.'.’- 43




Table 20: Score Distributions
Advanced French Test.Form A
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iesr Greduste Record Easminetions weir,: Advanced French son 1976
AECTit Totel Test rems  19% (5-choice) omie
mowdesl s3] s2| 11| 80f 30| o8 |r07 13161525 138 11a3 (152 |16 [170 179 {188 | scone A W N A
1 T8 " I 123 m " ey o TS o o o I o ‘o o 1h1ard | o i ) 1OMIT} NG gt alnEDs
wones | 52 61| 10| 79| A8 97 1106 1115 [124 133 [142 151 (160|149 [178 {187 195 | 0 | remewer| g |remweort g [rembent]  }remeor |y
175-184 2 Has=153 1
172-182 // . 2{145-174  S128-13%  935-149 -
161-171% [ - [155-164  dt20-120]  F2e-134 - | s2- &4 1
150230 N 1 301 S J1as-154  Hr1z-119 FIr-123 1§ d9- Ay -
139-149 L~ 12l 2| 3 8 135-144 '110;.-111 aros-114 1] 3e- 34 -
128-138 | E // 1| 2] 3 s f2s-134 14 98-10% ¥ 9%-107 2| 33~ 3§ -
117-127 | i /’ 1 1)t s 3| vzphis-1z24 20 Ba- 9 S 90- 98 2| 30- 32 1
106-114 ,/ 30 1| 5| s| & 18fos-114 25 BO- 87 :Iu- a9 7| 27- 29 -
¥5«109 { A 1 4 3 9 s 2 4 26 | 95108 24 T2- Yo 14 r2- B0 &) 24- 24 -
- 98 1 //7 w1, 1] &) s o3| 3] v 1] 2o pas- 9s] 29 84~ M| 14 43- rq 7| 21- 23 2
73- 83 2 1y 1 &) 9| ] s 2| 2] 4f 31 31] 715~ 84 191 S6- &N 31 54~ 63 10| 18~ 24 -
62~ 12 I LN 2 3 20 3] ] 3 2| 23| 65- 74 +3 48~ ssl 3M a5- 5% 15| 15- 97 -
51- 41 i L 2 2] 1| 1 &) 2 1] 2| 3| tr]55- 64 9 a0- &7 23 3&- ey 23 [ 12- 14 2
i‘l‘.-?ﬁ’.{_im.‘. !___1 1 1, 1 1 10 1 1 7145 s&| A 3z- 39 4] 27- 35 27| 9- 1 1
ER e 17 1] 2 1 o] 1] 2] 4 110 35- se]l fae- 39| ¥ 18- 2d 27| 6- & &
18- 28 i t_'_____;___ 1 10 o] s{es- 3¢ qf1e-2§ 7 9-1q2s| 3- o &
oy L L L+ T TATT T s|is- 24 o 8- 15 &l o- 36 0- dhin
rorar 61 < 4 4 <4 H s o A N 8 21 24 24 25 3d 30 190 190 190 190 190
v R~ 2500W 1 wear | 88 48 101.07 58.95 33.52 .46
manoanC urvianor | gy g9 | 29.82 2447 27.04 £.75

subscares 15 not atfected in thus way because the subscores are in-
dependant ot gach other. If two subtests are parallel. the corretation
between the scoras will approach the 9¢0mstric mean of their rals-
ability estimates. Expressed in terms of correction for attenuation.
FanVTog Fon APProaches 1. I this expression. ra. is the correlation
batween the two subscores and r,, and r,, are the respectiva reli-
ability estimates. For the example in Tabte 19. this value is about
81 Far a value |egs than .90 to 95, pne may conctude that the two
sybiests are 1apping somewhat different traits of abilities.

Al the bottom of Table 19 grg data relating to speededness. The
guideline at ETS is to regard a test as essentially unspeaded if at
least 80 Percent of the group reach the last item and if virtually
every one reaches at least three-quanters of the items. Any conciu-
sion based on this information must be supported by the speciat
score data presented in Tablae 20. -

Table 20 shows tive distributions: the total formula-score dis-
tribution end distributions of the numbaear of items answared cor-
racily. answered wrong. omitted. and not reached. [t also shows a
scatterplot, or two-way 1able. of the Score varsus R + W. Two lines
appear on the scatterplot. & solid iine that passes through equal
valuas of Score and R W, and a dashed lin# near the bottom of
the plot that marks off the "chance’ area. If apeed is an mportant
eloment in the scora. the "not reached” mean and standard devia-
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tion are high relative 1o the corresponding statistics of the score
distribution. and there is a noticeable tendancy 10r the entries in the
scatterplot 1o tie close {0 the diagonal sofid line, If power is im-
portant. the "not reached” statistics are relatively tow. and the
entries in the scatterplot clyster in the right-hanc columns. In the
exampla shown in Tabla 20, the evidence poinis {0 8 measure of
powaer rathar than speed.

The dashed line near the boltorn of the scafterplot is used to
describe the aificiency of the test, If an answer sheet were marked
at random. the resulting score would be @xpected to approximata+
zaro, and the chances grg 99 cut of 100 that a score obtained ijn this
manner would lig below the dashed line. An efficient test would not
produce a large proportion of scores in this chance area. For the
example snown in Table 20, this proportionis less than .01.

Table 21 presents two sets of distributions. one get based on iha
observed deitas of the reported scores and the Other orrtha biseriat
correlations O items with the total score. Fdr-a test of middle
difficulty for the group. the mean delta would be about 12.0. In the
exampie. the mean delta for the 10tal test is slightly above this
value. Tha difficuit questions seem to concentrate in the second
subscore. The deltas have been equated to put them on the
referance scale established in 1963 and defined by the reference
sample Of seniors selecied &t that lime. Delta equating s done 30

o
Jao




Table 21: Frequency Distributions of
Original Deltas and Biserlal Correlations,
by Score

Advanced Frernch Test, Form A

that the equated deitas obtained with a current sample can be com-
pared directly with equated deltas from previous torms of the test.
The adjustment resultmg trom this equating is in this case very
slight.

Normally, the criterion usad in the analysis is the score on the set

Golte ;::: a;.:m.'g ;;m. ';Itll‘intt‘::d of items analyzed. The criterion for the total test would be the tolal
score., and that for each subtest would bé the sybscoreilsell. in this
18.0-189 2 2 case, the test specialisl requested that the total score be used
17.0-17.9 2 2 throughout. M the subscores had been used as criteria, the mean f,.
16.0-16.9 14 2 12 for each subtest analysis would have been higher. The recom-
izgizg gg 46 :g mendation for the cprnmittea of examiners wt?uld bea thal it reviow
13:0'13‘9 35 2 23 carefully the seven jtems with biserial correlations below .20. Such
12.0-12.9 34 24 10 low values aré unusual in a 18nguage lest and may Indicate faulty
11.0-11.9 27 16 11 items or items based on subjecl matter most students do not en-
10.0-10.9 13 10 5 counter in their undergraduate programs. Although the itemn dis-
90 99 12 6 6 tribution shesl shown as Table 22 is not normally included in the
80 89 6 6 test analysis report, it is used by the committee of examiners to
7.0 79 5 4 i judge the approprialeness of an jtam that may have questionable
6.9 down 3 2 1 statistics. If. for example. an item has a jow r-biserial and a low
Total n | 195 EQuated 92 Equated 103 Equated delta, I\ produces a tally in the lower left-hand portion of the item
Mean E 127 126 117 11.7 13.7 136 distribution gsheet, thus indicating that the item is very easy for the
P 1 24 2.2 2.2 2.0 2.2 2.0 grcup of examinees sampled and does not discriminate well among
a 092 them. On the other hand, if the r-bigerial is low and the delta is very
b 0.92 high. this is suffictent evidence of a problem that warrants further
! = Criterion — Tota} investigation.

Ebis r = Score — In the course of examining \he data on the must recent form of a
B0..89 1 1 test to prepare tor the canstruction of a new form, the committee of
.70-.79 4 4 examiners usually compares the analysis results of the five most
gggg ii éf 2'2 recent forms. A ISummﬂrY of the resulls for the total scores appesars
:40_‘49 i 57 o8 29 as Tablq 23. A snmllalr tabte for the subscores appears as Table 24.
‘30- 99 i oag 14 30 Thus, the test analysis report is a compact but complete record of
50. 29 [ 9 11 the essential statistical characteristics of the lest and serves 83 a
1019 i 5 2 3 Jduide for future test constructibn.

.00-.09 L I
zzf?;c:::puted * i 1 l Descriplive Statistics
Mean 44 a7 40 Tha Primary. reason for providing descriptive data is 1o help score
i | 13 14 12 rgcipiants interpret scores. The usefulness of a test score is
Table 22: item Distribution Sheet
Advanced French Test. Form A
Raw Detta
| 59 6o 7.0 84 9.0 0.0 100 120 1307 140 ls‘oljs.o 1796 t8.0 190
! to o to 1o to 1o to 1o -] ko to T o
s | oown 6.9 7.9 a9 9.9 169 19 129 139 149 9 189 179 189 up Totel
I (1
80 .89 | 1 1
70-79 | 2 1 1 4
60-.69 } ! 2 3 a a3 17
5059 i 2 3 2 5 8 In 2 6 4 44
40- 49 E 2 5 4 a8 13 7 7 4 7 57
30..39 i 2 6 6 8 9 7 2 1 2 44
20-.29 | 1 1 | 2 3 2 6 3 1 20
10-.19 1 i 1 i i 5
.00 09 I 1 1
| fNed —— . 1 1
Total j 1 2 g 6 12 13 27 34 35 22 20 14 2 2 ¢} 195
] SU M SUM OF SQUARES MEAN L.D.
Fos 194 84 48 40 244) 0 4555 0.1335
iy 195 24818 32727 56 127271 24196

“winen P s gredler than 95 the Biserind Conreddom 14 ol Cnmputed

S M




Table 23: Summary Statistics for Total Score
Advanced French Test

Form v w X ¥ A
Administration October 1972 | December 1972 April 1973 Octaber 1974 October 1976
Test Analysis Sample N 420 450 360 370 190
Raw-Score Information
Number of Items 190 190 190 190 195
Maximum Obtained 159 154 161 150 180
Minimum Obtained 0 3 -2 66.03 ' ?
Mean 81.60 78.35 6947 - 3 86.45
8D/ 28.48 24.68 29.12 30.34 33.11
Median 81.67 79.75 67.83 63.63 83.50 |
Scaled-Score Information
Mean 540 534 523 517 519
S.D. 83 78 91 91 88
Maximum Possible 860 880 900 890 810
Maximurn Obtained 770 770 810 770 770
[ Mitumum Dbtained 300 290 310 320 310
Mimimurn Possible® 300 280 310 320 290
to. of 990 Scores
Current Norms
Mean 842 542 842 533 533
S.D. 92 92 | 92 88 88
ftem Statistics
Mean P+ 518 51.0 45.7 425 52.7
Mean A q 128 129 13.4 13.8 12.7
5.0 Ag 2.7 29 2.5 24 2.4
Mean A 13.5 13.3 13.5 14.0 12.7
SD. Ag 27 24 2.3 2.5 22
Mean ry;, .38 .35 .39 .39 44
$.D. ryi 13 14 .14 12 13
fos < 18 10 tems 17 iterns 9 iterns 9 items 5 items
Test Statistics
Rehability .940 921 942 947 955
SEMOS
Raw Score 7.00 6.94 7.01 7.00 7.06
Scaled Score 20.41 21.90 22.00 20.91 18.79
Special Score Data®*
Mean Rights 97.26 95.06 86.28 82.56 101.07
Mean Wrongs 63.24 63.35 67.83 66.67 5895
Mean Omits 26.17 27.80 29.96 37.74 33.52
Mean Not Reached 333 3.79 5.92 3.02 1.46
Speededness®”
% completing test 79 94 85 45 | g6 41 78 69 |54 g1 37 51 63.8 61.6
9, comptleting 75% 99 100 99 96 | 99 100 100 94 |99 99 98 SO 98.4 100.0
Item reached by 80%, 54 55 40 40 | S3 55 3937 (52 55 40 35 189 194

**Forms$ introduced in Qctober and December of 1972 and in APril
of 1973 consist of four separalely timed sections. The specia! score
data are based on combined information; the speecdedness dats
are Blven by section,

*The gcaled score €0lrvalant to O s arfitrdaly ashgned 10 aelative
raw SCores
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enhanced when accomPamed by ratevant inforrmation that ingludes
a gescription of \he test ang normative gnd descriptive data that
Permil evaluation of the performance of an gxarninee or 9roup of
examinees relative to that of an appropr:ateé norms group. The
descriptive data for pach GHE test are provided in a descriptive
booklet made available 10 students before they take the test and to
graduate jnstitutions that use GAE score reporting services The
statistical inforrmation. which includes rehability estimates of
reported scores. standard errors of measurement, and intercorrela-
hons among reported scores. aPpears in the Gurde to the Use of the

Graduste Record Examinations. Dther kinds of interpretive data
based on the performance of groups of students are provided in
part in the Guide. supplemented by the descriptive statistics in the
following sections.

Basic Normative Data

Genarat. or aggregate. norms that provide 3 broad basis of com-
parison for graduate institutions consist of percentile rank tabtes




Tabte 24: Summary Stalistics for Subscores
Advanced French Test

Form ¥ w L1 Y A
Admmnistration Octobes 1972 Dacember 1972 Aprid 3973 Oclobs 1974 October 1976
fest Analysis Sample N 420 450 H Je0 370 190
Subscore Inlnrpretive Litesnlure Inlsrpratins Literature | inlniPretive Litersiur® InterBretive Litsrature InterPradive Litersture
Reeding and faading snd Remding and Reading amnd Resding and
Shlils Civilization Shilis Civitizetion Skills Civitizailon Siills Chellizatien Shllis Civilizalion
Raw-Score Inlormation
Kumber of items 90 100 97 93 92 98 95 95 92 103
Maximum Obtained 83 80 86 68 80 87 50 76 90 92
Minimum Obtained 1] 0 4 -1 -4 -2 ~ 1 - 4 3 -1
Maan 4863 3310 5164 27584 42 06 2753 3847 27 66 4961 36.94
$.D. 1544 1545 14 85 1223 16 07 15.01 17.14 15.60 1797 17.58
Median 5025 31.38 53 30 2688 4305 2550 3875 25.36 50.50 3488
Skewness mghneg.  high pos hghneg.  highpos | highneg.  high pos. {-) highpos. | mod. neg  high pos.
Scaied-Score Information
Mean 54 6 830 534 534 5213 52 3 516 51.8 520 519
SD. 81 90 78 78 9.1 9.1 88 91 39 87
Maximum Possthle 75 a2 7 9% a1 95 81 92 3 85
Maumum Obtained 73 BO A 19 74 88 73 81 12 79
Minimum Obtained 29 34 2B 36 28 36 32 35 29 34
Mimimum Possible 29 34 6 36 28 36 32 15 28 34
ftem Statistics
Mean P 4+ 639 406 631 380 556 365 459 %2 629 434
Mean A, 116 139 117 142 123 14.4 130 145 17 13.7
S0 A, 24 23 2?7 24 | 213 2.3 213 22 2.2 22
Mean A 12.3 146 122 143 126 14 3 13.2 14.8 117 135
SO A 24 23 23 20 21 2.1 24 21 20 2.0
Mean rp, Ad 40 2 I 43 38 a2 42 47 A0
$.0. s 13 a2 16 il 1" J32 13 13 14 12
s <7 .18 (very low) 4 ems 3items 6.,tems 7 items 2 items 3 tems Jitems 4 items 2 1tems 4 items
Critenon Score RS Lac IRS LAC RS LAG IRS LAC FOYAL" TOTAL”
Subscore Statistics .
Reliability 801 893 885 B42 902 B94 512 805 926 916
SE maat: faw SCCT2 485 5.05 456 486 503 488 5 08 481 4389 509
staled score 253 294 261 308 286 29 263 2.87 2 4) 253

*The 15! Qevelopment examiner requested 1hes crtenon If the appropniale subscores had beep used as chlend the meEdn g, wonltd have been igher

Tabte 25: Frequency Distributions for Att 1975-76
Examinees Who Intended to Major in Microbiotogy
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PR reports are taken from these tables.

pased on the partormance of all examiness withun a recent three-
year norms penod. From 1967 10 1977 this type of normative in-
formation was the only type provided in the GRE Gusde. and the
percentile ranks that appear with the scaled scores on the score

The three-year norms have limited value for most graduate insh-
lubinns. For most users of GRE test scores. the need for identifying
an applicant’s standing relative to an appropriate reference group

15 better salistied by developing local norms based on the instity-
SN uon's own data. In an effort (o satisfy this need and to enCourage 1i-
stitutions to accumulate local norms. the GRE Program now sup-
plies more detaided information tor score intarpretation in the form
ol summary statistics reports based on score data of the most
racant reporting year. At the end of a reporting year. #ach institu-
thion that received score reports during that year recsives a sum-
mary stalistics report showing lreguency distributions based on &
scores raported to the iastitution in that penod. with a count of the
rniumber ol scores for each test and with the mean and standard de-
viation for every distnbution based on at least 25 cases. Each de-

o
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Table 26: 1970-71 Examinee Volume for the
Advanced Tests. by Educational Level

Aruitoxt provided by Eic:

Parcant of Totat N
Bachulor’s
Adwenced Dogine
Tenl Mo 1ot ¥, 2nd Yo, Numbar

Mo Re- e 5t, Gind, Gisd.  Grag. of

sponse  Temr  Year Work  Lewal  Lawwl Euaminsss
Anthiepoiogy \ 4 63 18 6 8 1.190
Biotogy 1 3 62 20 8 7 13.49%
Chermistry Z 3 63 17 7 7 5,126
Economics 2 2 &l 18 9 6 4,710
Education 3 1 24 a0 28 14 24.179
Engineertng 5 3 52 23 1l [ 7.858
French o 3 65 20 7 4 2412
Geography b ? 53 21 12 10 962
Geology o 3 84 15 9 8 1.636
German 1 3 64 8 7 & 702
History ;! 3 62 21 3 4 10,637
Literature c] ? 60 22 10 5 14,079
Mathemanies 2 4 64 16 9 6 713
Music Pl 2 53 24 1? 8 2,503
Philoscphy ] k! 65 18 8 5 L5710
Physics I 1 3 6/ 12 9 7 3,907
Political .

Stience Lo k| 82 29 R 5 5.31a
Psychology | 2 4 6% [ 7 S 17,578
Socinicgy | 1 3 67 18 6 4 6.485
Spanish _IL 2 a0 10 3 1.739

partment within the institution receves a sirnilar report hased on
scores réporied to that departiment A third set of distnbutions.
based on all scores reported to all institutions, presents distribu-
nons for gach intended major fieid group A sample page from this
third set. presented as Tabie 25 shows the frequency distributions
for ali 1975-76 examinees who intended to major tn microbiology
In addition to graduate institution summary statistics reports. the
GRE Program supphes the same kinds ol rnformation to under-
graduate institutions Each undergraduate institution report 1s
based or the score information tor @xaminees who idenhfied that
ingtitution as the onein which tngy did their undergraduate work,

Although tt was known 16r some time that GRE examineas are not
restricted '0 senicrs applying for admission to graduate schools,
there was a géneral assumption that the proportion of examinees
not included in this category was rather Smali In 1970, Chaur C.
Chernt analyzed examinees’ responses 10 background informanon
questons {or the Advanced Tests and tound that the proportion of
Advanced Test examinees classified as sériors was lower than ex-
pected. averaging about 60 to 70 parcent. A similar study based on
data from the tollowing year (1970-71) was completed by Frances
Swinetord 0 1971 Table 26 summanzes the examines volume
analysis in the réport of the latter study Of particular interest are
the data for the Advanced Educanon. Engineenng Geography. and
Music Tasts

In hght of this information. questions were raised aboul the need
1o provide more clearly defined norms groups The first percentile
rank tables based on a normative group restricted tO semors plus
nonenrclled college Qraduates who bad no graduate school
axperence and who 100k 1he tests 1n 1974-75 were pubinshed as a
supplement to the 1979-77 GRE Gwide The 1977--78 edition of the

4R

GRE Guide was the tirst 1o include s kind of informaton Thesa
norms tables are probably mo~ré appropriate than the three-year ag-
gregate norms for evaluating 1he performance of applicants for ad-
mission 1o graduate schools

Descriptive Statistics for the Aptitude Test

In the preceding discussion of the dévelopment of the GRE scaled-
score systém, the fact that siudents selecting the various major
fields show. on the average. different levels of developed abilities
was well recognized as evidenced by its incorporation into the GRE
scaled-score system. It is important that the magnitude of these dit-
terences be made known 10 scora recipients who usa GRE Aptilude
Test scores as part of applicant information for making selection
decisions. The descriptive data summarized in Table 27 aré based
on the same group dascribed in the préceding Paragraphs: seniors
plus nonenrolled coliege graduates tested between 1974 and 1976,
The table is based on examines résponse o the background (n-
formation question on undergraduate major field and shows Ap-
titugde Test performance for each major field category. The major
fieids are grouped into the four main categories: humanibes, social
s¢rences, biological sciences, and physical sciences, Each of these
is turther divided into subgroups based on a logical siructure: lan-
guage versus nonlanguage majors in the humanities, education.
history. business-commerce-communicalions in the social
scien.es: apphed yersus basic science in the biological sciences.
and mathematics varsus physica! s€iancas in the physical sciencas

Table 27: Aptitude Test Performance of Seniors
and Nonenrolled Coilege Graduates Classified
by Undergraduate Major Field

{Tested at National Adminsstratrons Detween
October 1, 1974, and June 30, 1976}

HEMAMITIES
Vptrtesture T et o | Qurtatrs by |

e [l Stemsnd | Yeanghnd | ewicent of

Subys. N -tln Ormn,n | -tln Darrisnion Emlorr
“Ungunstics | $22 I 602 26 T 123 i9
Other Totegn Languaes | 64, 485 128 | 451 n: 70
Cravsital LanRuages . 63 | B3y 67 546 ] |
Frghth i 18883 Y 112 0 49 15, 675
french B S R 10 sy 105 ¢ 9B
German ST BN Y5 me | 433 us | oye
Rustaan 4R BN HE @ shy e | 17
5Panish I TR Y | 120 69 m olo8s
Far bastern | anguaies . o v 1B | 598 1 i1z
tear Fasten Languakes . 174 I seg 132 553 137 " 04
Ianat R S 123 . a1 07 ha

Subhiour & : - . ]: T T

Archeniogy W5 | se? na 519 17 09
ArchileCluse 2313 | 498 M6 - 8 104 68
Fine Arty - a3 | a9 1?2 o4n 12 1B
M Tonue | Sib 118 45 ng o
Phalrsephy Lol | AT 122 0 %4
Hengmn 3048 A3 s 514 120 97
Speech 1900 ' 4RU 29 451 107 14
8t History 2000 | 69 Joi 501 "1 b
Comparalos Liaeratues B36 | 600 i 13 1n VY
[hamanc Ams i d R 19e an? tlg E5
itar Hamanimies ioe00) |, 491 130 465 125 | 1re
T bl A ' MAM Lt HIES Y |16 ! My
Tetal Saligroup B ' j4 1L|'| : iy in 459 l£3 ("
HIMANHIES 61946 | . 1, 5 Y e
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Table 27 {cont.

FHYSICAL SCIENCES

SOCIaL ICIEMCES
Undergadaste T
Maioe Fil [
T - - Suundack
Tubgrony 4 L] Hean Davintion
Educatonal Ademeintration te 1. wr L
Education 208 | 458 103
Pryveel Eduethon 3er ' owp 9
Guidance snd Counsenng LI 12
Educalicnsi Pyeholofy H? i 1S
Soeusl Percnology % 0 56 H1
Pircrology 11666 530 e
Socinl Work 1.M4] 467 108
Sotinlogy 11,280 439 1y
s i
Amdnceh Stuthes 1.031 516 106
Stawe Srudies 177 607 o
Gaography 1.958 417 104
Aathropoiogy 1994 516 103
Himtony 13819 <49 116
Imerndtondi Relptiony [k W It
Liw 1% anl 1%
Gowtnmant 11,150 526 14
Tubgrom C
ieurnshym 2.20% 51% 106
Buniness pnd Commeice 6 188 L5 10
Communi stiona /2B 4] 19
Economcy 6 446 421 123
Indusirdt Reldtony 56 49? ind
Libe sty Stnce 560 482 LB
Pubisc Adman:slrshion BIR i 1
Urban Devslobment 6 a1t i
Othar Social Stiences W0in ’ 450 116
Totst Sub@roup A m09 At He
Tots Subtroup A M 158 4k} 114
Total Sudkroup C 404n : LR '!'_5_
SOCWL SCENCES | 1197 | s E
p—

T
enlitiline Ay !
_ A

BIGLOGICAL SCIENCES

[y Y T Backsl Abinty Quanrtarive Mty
i Wajec Field -~
Ttandpry | Parown of U Iandacy Stadard | Parennt 4
Dawintinn Camndor Suhproup B L] [ TV Daninhion Marn Davistion | Cobegery
17 * 0 ADDIIeD Mathempticy 518 52% 14 683 56 51
1m FEa ] StaTIshes i) 423 119 654 102 %1
m 6 Malhemencs 8591 524 [F3] £l 101 Y
119 04 Compurer Scence 1.9% 530 120 673 9 174
1 01 T e T
121 o! (ther Physice| Serences 4027 s 123 594 19 113
116 46 Astronomy 216 51 104 683 o 06
114 42 Ehemistry 7291 929 1y 547 100 n1?
1z Ul fngmeenng. Atransytical T 515 105 677 85 15
Entiteering. Chemical 1719 [LH 110 678 1] 1B
L4 ig Endaneenng. Cre am azl T4 6] 93 18
121 ix ] Entineenng, Elecieitsl 4,380 48} 133 & 95 123
(1§ 57 Fagineenng, Industen; 550 u? 125 636 104 17
13 116 Fatineening. Mechsnicsl .49 462 128 KEA 93 &k
121 a4 Engineening, Otner 207 501 113 672 92 5%
1w 37 Geotogy [T 532 10% 606 100 1no
13 i Meialivegy 00 LH] 1 654 9% Q5
121 EER] Miming L 40 140 §00 119 01
Tt ) Oceanagradhy 366 499 101 614 107 16
114 44 Phsics 440 559 123 S 92 125
123 168 Totsl Subgroup A 11353 526 121 672 100 n
e 46 Tolal Subgroup B 35488 503 124 £52 104 758
e PHYSICAL SCIENCES 80 | 08 125 | e 103 | 11
o 14 OTHER
[1}] 1%
124 23 Undw gradvatn arkat Multiny Cuantitathes Aty
Muies Fled
126 449 ———— -4 Ipundere Tundsd | Oureeed ot
‘I-?Ei “M‘i-l-a_ . . Jubgrovn e L] _man n-llu«; _n:: ﬁuu_-w_
121 23 (iner 11.233 140 124 il 135 338
135 . 263 N‘o Respinse 21565 31 128 510 139 667
[ ] 1 41t Total Subgroup 33199 i 129 497 139 41
All Sen10rs and Nunen
10led College Gradyates | 157.570 SO 120 l 524 113 l 1000

Undecesdunia [ Varhal Mulity
Maps Fialp s -
b . B Mandwrd
Tubgionp ¥ ] I e Dawintion
Pharmacology [ ¥ - 46 } 3.4:
AUolRY 516 40 B9
Hospuint Admimateadon 796 444 qf
Bnatomy w AT 1°4
Cenhisty Hi b i
Medizine 563 "l 104
Nutuag 6.317 LK 96
Occupstionst Therypr Lo 417 R3]
Optumunry 18 49/ 146
Cateopathy 14 o)} 91
PRaimacy &8¢ /8 1l
Pryucal Therapy [1.1) 99 94
Physiiogy (&P Lwi4 i0h
Pubng Hashn 111 466 9
Vererinary Medcine ke 497 96
esthology 157 w 98
Ruifitnn T 469 Il
Home Feonomics s 45 9,
St §
Ganancs 8 570 107
Microdology 1904 "W 1L
Parestology » 441 1l
Mher Brologics Sctnces 0847 LE)] T
ARsicurivre FACT 1Y 457 i
Becreroingy 126 il (e
Prochem iy 1.80% LK) 0%
Bintegy iy W 5
BioPhysirs 144 Lk 1M
Botbny i 059 41 105
Entomainty 50 R} M|
fatesrry 959 ) 9%,
Foatogy 8179 nif 9%
Tenat Subgrinp A 1hun Rl v
Torai Subgroup B LI ] “)h Lrey
SR PR .
BIOLOGICAL STIENCFS | 61.668 49 174

| Quantiative Sptiy |

——__+- - — - —aa

Iunked 1 Feacenr o
Davintipn Category

T Y Table 28 provides the same kinds of informahon based on

wr . 14 responses 1o the background information question on inlended
132 17 graduate major field. The purpose of both tables is to point ot
Hg Tf the magnitude of the range of means for both verbal and quanti-
e 44 tative ability scores and the relationships between Aptitude Tes?
13; ‘“1’95‘ performance and aducational experience and educational goals.
16 01 Because normative data on Aptitude Test performance by
12 o1 intended graduate major fietd are importan! in score interpratation
]3; :? for the purpose of selaction. Qrouped score distributions by
108 2% intended major field are now inciuded in the GRE Guide. Thescore
:é: i’: intervais used in these distributions are rather large. but the main
s 10 statistical properties of the distributions can be obsarved.
10 34 ¥...en this technica! manual went to press. the only normative in-
105 - m formation available lor the new analytical measure was based on
92 06 the data obtained in the first administration of the restructured Ap-
9t 41 titude Test (October 1977). Although the examinee group of that
. 1: 2';; administration is high scoring and intludes a relatively high propor-
106 54 uan of feltowship applicants, the relationshiPs among the verbal,
‘:; 2; quantitative, and anaiytical scores for the four undergraduste major
\oR s held categories may Provide a useful guide for intarpreting scores
107 n3 on the new measure. A brief summary of this information is givenin
A Tabia 29.
2 21
“” - 3? Cthear Factors Interacting with Aptitude Test Performance
:1: . :)“ Cthar factors related to Aptitude Test performance have been

Aruitoxt provided by Eic:

examined for this same norms group Three of these are sum-
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Tabie 28: Aptitude Test Performance of Seniors
and Nonenrolled College Graduates Clase!tied

by Intended Graduate Major Fleld

{Tested at National Admimstrations betwaen
October 1, 1974, and June 30, 1976,

RIGLOBICAL SCIENCES

HUMANITIES
1ntunded Arstea Vorbal Ay + Quenniatos ity
Mo Flaid F—-—— - — —--
- — Snaniarl Sandard | Paizant ol
Saranp 3 L] T W Darviation | Wesa Devistien | Catuler
Lngurstns 910 '[ 586 1m0 553 1z 1 65
Othar Forngn Lanfuages i 3313 0 a8 1J& ' 243 1% 22
Clasncal Lo Zuages I 380 ¢ e 0 | 5 1z, 2%
Erghsh To9aig o+ S9i 109 505 s . B2s
French vl 1oss2 e | 493 o6 | 82
Serman R TR ¥ wr ! os iz ! o1s
Russian KT RN ME ;542 na 21
Spantth ©1206 1 493 121 ; 4% 1 Bl
Far Exsiern Languagss i3 588 oy sy s - 23
Mear Eastern Lan uages 1l B2 e . 548 12 L2
Halan 65 507 12 | s J{11] o
T s - : : !
ArthecloRy B64 | 569 W08 515 ue . 2%
Archulectuce Joap 512 17, %BA 0, 93
Fine Arts 308 1 49 i 465 e+ 94
_Mume 4923 ' 5i% 1y 507 119 1 1439
Philsophe 2005 ;803 109 . 567 122 ' Bl
Reldion 5705 527 SER. 173 1 o158
Speech 10, &M 100 [LY) . 98
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Totar Subgroud B 32 o8 s i 564 12¢ 1 489
HUMANITIES i ar sk 121 | 5n4 122 T 134
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o Flold H e I
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el LN g e et | e Omie |G
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Education toXaty . 441 0w, . 4u? 116 Hi
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Guudance and Counsenng 6368 - W8 IR 466 116 %1
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Y R vt S AR R
Subgrows I ' ' .
AmAncan Studits w1 56 1% sl 1y 127
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Histofy 6.795 545 ns ;502 i M
International Reiahians 23910 552 1i4 524 121 136
Law 1710 576 121 st 135 103
Gavernment 40 526 10 503 1% | 22
Mt — - —-- - —— . T =]
Journaliym 226 549 109 497 e | 52
Butness and Commerce L3 L] VT 12: 128
Communicahons ol 'osle 112 eaa 120 LY
Feonoms LM 5 128 60y 120 85
Industemi Ralalions \ 1.ZL0 500 W i sle 118 22
Libeary Scrence L 6E87 ;951 12 | 48l 2 170
Pubht Atminrstration | 5.569 | a9 to | &9 121 100
Uthan Devalopment 3693 | s TH 535 17 66
Niner Soeit Seiences Yol a5/ ne 'oase 126 33
Total Subgroup A B160 F 4% M1, 121 191
Totut Subgroup B 253 b 54 (TEITF 1¢a 140
Total Subgroup C I osersg 1 ame 170 | s e | %3
SOCIAL SCIENGCES T 153,371 507 w4 o 125 29
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Table 28: Summary Statistics for the Aptitude Test
Periormance of Seniors and Nonenrolled

College Graduates Tested |n October 1877,
Classifisd by Undergraduate Major Fileld

Yorked Rlibay % iy Aoy
Veker U aprty Meaderd [ [reeven
Sl il ® Buss  Duwvighes | Sesn  Omisties | Sum  Dumintn
Humanrtws 4.90% B0 122 522 15 A6 11
Social Seornein 13. 180 LN Ha 1111 1! 5327 120
Buglogieal Semnces 6.493 51% 108 %63 lo; b4 ho
Pryncal Sownces 4957 537 121 N o} “87 1
TOTAL GROYP* 13.059 521 H L 453 127 42 ng

*Thy roler Fiond pactude s 3529 savmuness =it did nol wndicste oploe I8 0G

by Graduate Degree Objective

Table 30: Aptitude Test Performance of Seniors
and Nonenrolled College Graduates, Classified

Chen. C. C. Graduate Record Examinations Advarnced Tests: Sum-
mary of responses to background informatron questions.
Cctober 1969 lo July 1970 administrations {Statistical Report SR-

70-99). Princeton. N.J.: Educational Testing Service. 1970,

Dressel, P. L. Some remarks on the Kuder-Richardson reli
coefficient. Psychomaltrika. 1940, 5, 305-310

ab ty

Kuder. G. F., & Richardson. M. W. The theory of the estimation of

.- tast reliability. Psychometrika, 1937, 2, 151-160.

Levine, R. E£quating the score scales o afternate
administered to samples of ditterent abilities (Research B
RB-55-23). Princeton. N.J.: Educational Tesling Service.
[Submitted as a doctoral thesis. Syracuse University. 1955, |
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Table 31: Aptitude Test Performance of Senlors
and Nonenrclled College Graduates, Classified
by Citizenship and by Primary Language

Yeckat ABlity Qb pittalios Abivity
Fartent of
CiamMestan L] Steadyid Marderd | Totsl Qroun|
__ Wyan [T Man Dl virgn
CITZENS P e
Ameican 316693 SI§ 115 528 132 8357
Other 2154 0o 122 a2 142 602
No Response 19.43 “w 127 515 138 sS4l
PRIMARY | ANGUAGL N
Erghsh 314531 514 16 523 132 8196
Other 71.881 ¢ E!] 522 142 612
No Response 21,158 L) 127 414 138 592
07al GROUP 357.570 508 120 523 133|100
marized in Tables 30 and 31: graduate degree objectives,

citizenship. and primary language. These tables are l&ss useful than
those described in the preceding paragraphs because they
congider each factor independently of the others. even though
thare is likely 1o be a complex interaction among all factors., Of

{F P Wertal Abittee Oraatiutivn Abinty pocent o interest is the proportion of examin®es in certain categories. For
" ron el 1 .
Atttk S S S cunvintll VIO comrvol it examPle. more than 6 percent are not American citizens. and more
Nandegree study 4'_ aBle | an 134 T ST w2 | 'w than € percent have indicated that they communicate best in a lan-
Master s dafree I 196 923 | 387 il S0F 129 i 5907 guage other than English. .

(MA MS MED ete ) ; ! | 1 . - " .
Intar mediatd D rase | asa e o1 127 210 Additlonaimformaiion describing the GRE population tested dur-

[5uth 43 Specinsl) ] : ing the academic ysar 1975-76 is provided in a GRE report by
Dot o wcy D | e s s6l o nwu Robert A. Altman and Paul W. Holland, A Summary of Data
Postdactont study e 563 14 ll 493 128 I Coltected from Graduate Record Examinations Test-Takers During
Ho resienss nosy | e L . 40 763 1975-76, Data Summary Report #1, March 1977, Educational Test-
10Tal GROUP 381610 | 508 20 | 8% 133 w0 ing Service.
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Chapter 6
VALIDITY OF THE GRADUATE RECORD EXAMINATIONS®

Of the various fharacleriatics of a test, its validity is oflen the focus
of greatest interest. Yet the term is ambiguous. it can be interpreted
in & varlaty of ways. Defined simply. valldily |s the degree tg which a
teat reflects tha trulh sbout the characteristics ofthe person whase
traits it purports to measure. Thus. validity is a8 much concernad
with what a test cleims o measure as with the means by which it
measures.

The GRE Aptitude Test is defined a9 a measure ot developed
verbal, quantitative, and analytical abilities. These abilities are
scholastic in nature and brosdly applicable, TheY ara assumed to
be the product of the interaction of personal characteristics and
experience snd to be related 10 achisvement in activities requiring
those skills. The Advanced Tests are designed to measure an indi-
vidusl’'s maatery of a givan discipline, which may be defined rather
specifically in terms of the typical undargraduate curriculum or the
usual expactations of graduate students in a field. What a testdoes
not measure may alao be uselully identified in assessing validity
For example, the Aptltude Test cannot be said to be valid for
measuring creativity or 'raw’ intetligence because it is not
designed to measure these traits.

it could rightly be sald that the GRE Advanced History Test, which
covers Amaerican and European history, is not a valid measure of a
student’s knowledge of ancient Chinese history. Even if all students
who do wel on the Advanced History Test also score high on a test
ot ancient Chinesa history. the Advanced History Test does not pus-
port to measure thal particular domain of knowledge and cannot be
valid tor that purpose. Validity must be judged in the context of the
purposes of atest.

The ways of assessing validily are generally sxpressed as dif-
terent kinds ot validity. Because these kinds of validity are reatly
ways of erticulating queations about how weH a lest measures up to
its claims rather than clearly detined aspects of a concept. they can-
not be viewed as distinct and unrelated. For example. “content”
and "“‘construct” validity, though gifferentiated as terms, may not ai-
ways be aextricable in situations in which validily is being exploraed.

The kinds of validity mos!| fraquently referred to are content
velidity. construct validity. and criterign-related vaiidity. The delini-
tions of these tarma quoted in the lollowing paragraphs are taken
trom Standards for Educalional and Psycnological Tests (American
Psychological Association. 1974).

“gvidence of content velidily s required when the test user
wiahes 10 estimate how an individua! performs in the universe of
situations the test is intended to represent. Content validity is most
commonly evaluated for tests of skill or knowledgs. it may also be
appropriate to INQUirs into the content validity of personality inven-
tories, bahavior checklists. Of measures of various sptitudes’ {p.
28). Content validity has Special relevance to the Advanced Tests
since these 8xaminations must repreaent subject fields accurately
and produce appraisals of knowledge that are fair régardless of the
fact that undergraduate curriculums vary trom institution to institu-

LY

TPATI of 1A cRaCtir hlve DB pxoar phvd frm FRnfry qoep ron Cigaes Am B tFvaarn
natrona Progeam {Willingham, 1976} and  Prodiching Success in Graduate Fdutahion
IWitingham, 1974
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tion. However, the quastion of content validity is also appropriale to
an gvaluation of the Aptitude Test,

Construct validity concerns the relevance and lagitimacy of the
skill domains being tested. “"Evidence ot construct validity ig not
found in a single study: rather. judgments ol construct validity are
based upon an accumulation of ressarch results. In obtgining the
infarmalion needed to estabiish constrict vaiidity. the invedtigalor
begins by formulating hypotheses about the characteristics of
those who have high scares on the test in contrast to those who
have low scores. Taken together, such hypotheses form al least a
tentative theory about the natura of |he construct the test is
beliaved to be measuring” (p. 30), In considerable part, tha
construct valldity ot the GRE rests upon decades of PSychomeiric
research. Indicating the sorts of ability that Play a critical roie In
most tyPes of intellectual work, and upon even more extonsive
educational experlence. indicating that freQuently the best predic-
tor of future success in an academic fisid is early Competence
revealed by a subject-matter test. Construct valldation requires
constant attention, however. to ensure that & test is actuaHy
measuring the construct intended. Far example. a reading compre-
hension test should not be 80 complicated in contant as to strass
reasoning instead of reading. gr a mathematics test shouid notuse
language that Places a premiutm upPor knowledge of vocabulary,

“Criterion-related validities apply when one wishes to infer from a
test score an individual's most probable standing on some other
variable calied a criterion. Statements of predictive valldity {for
examplel jngicate the extent to which an individual's future levei on
the criterion can be predicted trom & knowledge of prior tast perfor-
ménce. . . . For many test uses. Such as for selection decisions, . . .
Predictive validity providas the appropriate model for evaluating the
use ot a tegt or test battery” {p. 26). Predictive validity is particularly
imPortant to the GRE Program because the examinations are used
to select students likely to succeed in graduate study. but validity
bhased on other- critaria (such as seH-rePorted undergraduate
grades} has aglsg bhean exPlored.

Content Validity

Concern lor the content validity of the Aptitude Test is reflected in
test specifications based on: 1) diversity of topics and points tested;
2) coverage of tundamental concepts and skiils: and 3) use of a
variety ol methods of testing skilis—for example, antonyms.
analogies, sentence completions. and reading compPrehansion in
the verbal measure and computation probiems. da*a interpretation.
and quantitative reasoning questions in the quantitative measura.
The question of content validily is fundamentally v:hether the test
adequately samples the domains o verbal. Quantitative. and
analytical skilis.

The first and most important stép taken to helP assure the
content validity of the aAdvanced Tests is the direct involvemaent of
scholars and teachers in the discipling of each test in writing. re-
viewing. revising, selecting. and approving questions {or that test.
Coliege professors who are aclively engaged n téaching st
recognized institutions and who are therelore believed to be fa.




miliar with the content of lypical undergraduate curriculum$ and
the requiremenis of graduate stugdy 1n their disciplines serve as
members of the committees of examiners,

Several additional steps are taken 10 &id the examiners in striving
for cantent validity. Probably the most important additional step i1s
the systematic and continual feedback to the examiners of parfor-
mance data of examinees on test questions. In addition, questions
about the educational backgrounds and goals of examinees are pe-

, Modically included in the test book. Examinees respond to these

" questions just prior to 18king the tests. The responses to The ques-
tlons are analyzed to show the test performance of student groups
with ditferent backgrounds and goais, but the resPonses have no
influence on reported scores. Occasionally. @ more extensive quas-
tionnalre on student backgrounds and reactions to tha tast is given
to sampies of examingas al a tegt 8dministration. Respontes ta the
questionnaire are mailed back by the examinees following the
administration,

From time to time, a representative panel of coliege Professors
reviews a test's specifications gnd actual test copies 1n consider-
able datail. Some tests are routinely reviewed before printing by
protessors not on the committee of examinsrs. InsPaction copies of
teste may be requested by college prasidents. deans, or graduate
department chairmén: forms to be used in evaluating the tosts are
routinely sent with inspection copies and are completed by facuity
members who review thém Articles about certain Advanced Tesis
appear occasionally in appropriate professional journals, and
Presantations on Advanced Tests are made sometimes at
professional meeting$. These articles and Presentations hetp
secure feedback from test users ahout the content validity of the
tests.

Construct Validity

Conatruct validity concerns the degree to which the domains of
skills tapped by the test appsar to be related to those domains as
defined in other contexts Construct validity of the APtitude Test 15
evinced by the tendency for people in fislds requiring quantitative
skilis to have relatively high Quantitative scores, and for people in
fields requiring verbal sXil's to have relatively high verbal scores.
For example. two of the highest correlations between an Advanced
Test and the quantitative ability measure are for economics and
msethematics. both fields in which Guantitative skills ayg important.
High correfations betwean the verbal abilily scores on the Aptitude
Tast and scores on the Advanced Literature in English Test, the Ad-
vanced Education Test. and the Advanced Philusophy Tesl suggest
that the Aptituda Test 1S truly measuring a verbal construct underly-
ing performance i1n those fields. {Sea Tabie 13 on page 31)

The results of predictive validiy studies also suggest that verbal
and quanbitative ability constructs are appropriately reflected in the
Aptitude Tesi. In those scientiic fields where quantitative abihty
counts most. the GRE Aptitude Test quantitative ability score s
typicalty a bettar predictor than the verbal ability score. Cor-
respondingly. the GRE Aptitude Test verbal score tends to be more
vailid in such verbally onented disciplines as Englsh and education
than in soientific frelds. Interco” lations of the verbal and qQuantita-
live measures are sufficiently ow ( 50- 60) tO suggest the inde-
pendence of thé constructs

One of the most common ways of investigating construct vahdty
is through factor analysis. Examenation of 1he relationshios among
questions in a test contnibutes to an understanding of the abilihes

ERIC

Aruitoxt provided by Eic:

that altect performance and has imPlications tof test development.

The decision of the GRE Board 1o offer a restructured Aptilude
Test in October 1977 was based on the presupposition that the
restruclured 1839t should measure the same verbal and quantitative
constructs as those measured befors and 1hat a new me sure
should 1ap a consirucl with unique dimensions. Factor anaiyses
were performed to deierming whether projected changes in the
verbal and quantitalive mesasures wouid be appropriate to the
constructs as defined by the origingl verbal and quantitative
measures and whelher the analytical question types under atudy
would have qualities separatirg them from the verbai and quantita-
tive domains.

In the first factor analysis (Powers, Swinton. and Carlson. 1977)
undartaken in relation tc investigating the possibility of restructur-
ng tha Aptitude Teast, principal factor solutions ware computed for
tne responses of two random sampPies. each consisting of 8,000
axamin®es, taking one of two forms of the GRE Aptitude Test. In ad-
dition. the factors of the test forms wers extended into each 2f eight
experimental gubtests. which were administered along with the
final forms in a spiral design. These ®xperimental sybtests con-
tained variations of the Aptitude Test content considered as
potential constituents of a rastructured Aptitude Test. Four wera
verbal and four wera quantitative in nature. For example. one
subtes! contained short reading comprehension passégas cen-
sidared for potential inclusion. as wall as longer ones that had bgen
used exclusively in the original operationat Aptitude Test. Others
contained reading passages with homogenacus content—aither
sC18nce passages or humanities and social studies passages. Still
others contained only data interpretation questions. usad sparingly
in the original test. and quantilative comparisons. & new mathe-
matics question type not then used in the Aplitude Test. (For an
extended discussion of Aptitude Test content. see Chapter 3.)

Both torms revealed three factors refecting the global structure
of skills assessed by the Aptitude Tast. These three major dimen-
sions of question covariance accounted for about three-fourths of
the common variance in sach form. Factor | was identified as a
general quantifative factor. accounting for nesrly 30 percent of the
commo; variancedn each form. Most of the quantitative questions
but none of the verbal questions loaded highesi on this factor.

Factor 11, accounting for about one-fcurth of the common
variance in each form. was-identified as a reading comprehension
{connected discourse} factor. Almost all the questions associated
with reading passages exhibited their highest loadings on this fac-
tor. and most of the sentonce compietion questions showed
substantiat loadings on this factor. Physical sciénce passages ap-
Peareg iess strongly related to the comprehension dimension than
Passages basag on humanities or social $cience content.

Factor IIf was identified as a vocabufary factor {words and con-
cepts in isplation} and accounted for about 20 percent of the com-
mon variance of sach form. APproximately 90 percent of the
antonym guestions and 70 percent of the analogy questions |oadad
tughest on this factor.

The other less important factors {in terms of variance explained)
identified for the first form were as{ollows: Factor jv, contributing 5
to 10 percent of the common variance, was identified as an efe-
mentary algebra factar since aach of the five questions having thair
highest loading on the factor involved algebraic notation. Factar V.
also accounting for 5 to 10 percent of the common variance. ap-
Peared to represent sPeed of resPonse 10 discrele vertial Questions
{as oPposed to speed n AQueshons associated with reading
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passages). Factor Vi. accounting for less than 5 percent of the com.
mon varlance. was a dimension of variance underlying certain data
interpretation questions from (h& quantitalive section. These Ques-
tions wera based On a complex graph or table and redquired the ox-
traction ot information fram tpat table or graph. Thus. this faclor
was identified as the ability to axiract information. Factor VII. also
accounting tor less than 5 percent of the common variance, was
designated an appfications: word problems tactor. Factor VIl ac-
counting for lass thap 5 Percent of the common variance. seemod
lo represent a factor of reading speed in comprehansion pessages.
From the small percen! gof variance accounted for by this factor. it
was concluded that sPeed does not play an imporiant role in the
reading comprehension section of the test.

The results of the factor analysis of the second form resembled
the resylts of the first. However, two diftferentiated data interpreta-
tion factors. comparable 1o Factor V1 in the first lest form analyzed,
were discovered and called data interpretation: extraction and
manipuletion and dera interpretation: extraction. In addition, a fac-
tor termed reading comprehension: scientificilechnical was
identitied, il accounted for less than S percen! of the test’'s common
variance, Two other minor factors not identified (n the first form
were found. quantitative speed (accounling for less than 5 percent
of the variance) and what was dubbed easy anfopyms. though in-
térpratation of thislatter factor was somewhat problematic

in the second lorm of the test. two factors isolated in the firse
torm were not found: efementary algebra icharactterized by the
presence of algebraic notation} and word probfems. The two forms
wearae. however, very closely similar since the first three rotated lac-
torg, which together account for approximataly three-fourths of the
common and 40 percent of the rotaf variance i each form.
represent the globai skills tapped by the GRE Aptiiude Test before
rastructuring--one quantitative and two varbal faclors The quanti.
tative factor is general in nature by virtue of its high loadings on
most of the guantitative items. The two verbal factors defino
abilities to deal with connecled discourse (reading comprahension
passages and sentence completions) and with words in isolation
{antonyms and analogies). Nona of the remaiming lactors exptains
more than 10percent (and most less than Spercent) of thea common
variance.

The factor analysis not Only identilied the construct stiucture of
the verbal and quantitative measures byt also resulted in recom-
mendations concerning proposed alterations in the st Tha
Propoged inclusion of short as well ag }ong passages in a restruc-
tured Aptitude Test was supported because the relationships
among the queslions associated with the shorter experimental
passages were as wetl explained as those associated with the
langer Passages used in the oPerational forms.

Since the content Of experimental subtests contamning only
scientilic passages was not as well explained by the oparational
test faclors as subtasts containing nonscienlitic Passages. the
proposed provision of seParate reading oPlions (@ne with Scientific.
tha other with humanilies/social studies content) was abandoned.
Such a change wouid have made thg test a different experience for
sciencea students than for the Other stutfents.

Mars than 80 percent of the estabiished common variance of
each of the experimental quantitative pretests was explained by the
facigrs found in the operational test Thus a change to inciude
guantitative comparnson queshons N a restructured fest was
considered acceptable in view 0! the objactive to retain the
construct vahdity of the onginal quantitative measure
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From the above discussion 1t can be observed that thrae deci-
sions concerning test specifications {or the reslructured 1881 were
related 1o construcl velidity as investigatad by factor analysis: 1) the
decision 10 include short as well as long Passages in the reading
comprehension part of the test: 2) the decision pot to saparate
reading comprehension passages Dy subject matter contant into
tw optional modules. and 3) the decision 10 include some quanti-
tative cOmparisOn questions in the quantitativ. ability measure to
redyuce the testing tima, because these queslions had high loadings
on the genéral quantitative factor.

As staled earlier. evidence of construct validity is not found in a
single study; rather. judgments of construct velidity are pased on
an accumulation of research resulls. This accumulation is usually
based not only on several studies using similar methods. bul also
an investigations using 8 variety of ditferent techniques. CampPbel)
{1960) and Campbeil and Fiske (1959) have pointed out that to
demonstrate construct validity it is necassary to show nol only that
Ihe measure correlates highly with certain Other variables, a
process referred to as convergent validation. but also that it does
not correlate significantly with certain other variables from which it
should differ. a Process referred 1o as discriminant vatidation. A
good deal of research has been directed at establishing these two
types of construct validity for the new analytical measure.

Evidence of the discriminant validity ot the new types of ques-
tions has been obtained through a variety of judgmants made by
faculty. examineds. and others about whether the quastions seem
to measure something different from the verbal and quantitative
skills ais0 assessed by the Apttude Test. Corretational analyses
have shown that experimental tests containing the new analytical
queslions are in general slightly more related to the verbal and/or
quantitative portions of fhe test than the varbal and Qusntitalive
portions are 10 gach Other.

Each of the three tyPes of questions included in the new
analytical ability measure of the Aptitude Test introduced in
October 1977 exhibits. in differing degrees. variance not shared
with the verbal or quantitativeé measyres. Results Of factor analysis
studies conducted to date suggest that the logical diagrams ques-
tions have somewhat more in common with the quantitalive
measura than with the verbal section. A second tyPe of question,
analytical reasoning. shOows this same pattern. The ihird iype.
analysis of exPlanations. however, has slightly more 'n common
with the verbal sectlon than with the quanlitative section of the test.
Afler statislical removal of the varbal and quantitative {actors,
howsaver. there remains a unique inlerpretable dimension for sach
of the threa tyPes of analytical questions. Thus. resuits of factor
analysis suggested that the addition Of an analytica! measure t0 the
Aptitude Tast would be supplementary rather than redundant

Criterion-Related Valldity

Because the purpose of the Graduate Record Examinations 15 to
serect applicanis who will be best prepared 1o succeed in a
greduate study program. the actua: relationship between oerigr-
mance on the GRE and performance in a graduate program is an
important concern.

Predictive Valldity

Ot the various ways of exploring criterion-related test vandity. de-
terminina the predictive offecliveness Of the examination i the




moat practical. Corrplational 8nalySiS nas been the principal ra-
search design lor evaiuating melhods ol selachion. particularly in
the case ol sasily quantifiable selectors such as test scores and
undergraduate grades. One or more predictors (measures of
student potential used for salection} may be evaluated by the extant
to which th&y accurately forecast oné or mare Sriteria (measures of
student success). The valua of a predictor 10r selecting students is
usually considered to vary dir@ctly with the size of its correlation
with the criternion {Cronbach. 1971). This correlation. the validity
coefficient. ranges from a chance retationship ol 0 00 to a perfect
rejationsmip of 1.00, though negative coetficients can occur and
pertact vahdity 1s not closely approached in practice. Usually more
Ihan one Predictor is involved {for example. a test and a grade
average). and o s0me cases a statistically waighted composite of
the predictors is typically more useful for setection purgoses Ihan
eilher predictor alone

Although correlational analys:s has conceptual simphcity, its ap-
plicatbion to the study of graduate student selection is complicates
by a number of serious and often ,nsoluble problems. Firsi. in a
glan to study the eftectiveness of predictors. a decision must be
made concarning the critena by which to ludge ther effactivaness
Graduate grades are readily avaiable andt relevant indications of
success. but many fa-ulty members doubt that even reliable grades
réproasent the most /mportant outcomes of education Comprehen-
sive gxaminations are hmited Faculty ratings tend to be unreliabte
Whether & student attains the PhD. depends on academic
persisténce and probabiy does not differentiate very well the most
promising scholars and proiessionals Yet waiting for proof of
scholarship and contributions to a disciplineg could result in
indelinite postponement ot a predictive validity study No criterion
will b totally satisfaciory. and the use of several rejevant critena
mustinevitably reprasent a compromise

Second. almost any nformaton on graduate studant perfor-
mance accumulates slowly. First-year grades ara generally the
sarlies! ogbtainable information for use as a critenon nlormaton
on Ph D. completion may not be collectible tor several years after
the predictor information has been recorded. For example. the
analyticat ability measure of the GRE Aptitude Test. introduced in
October 1977. will not be sablected to predictive validity studies
until critenion information s available —the end of 1979 at the very
earliest. studies using the criterion of Ph D completion wili not ba
possibte yntil the early to middie 1980s

Another serious problem s that. when studies focus on particular
institutions and degartments, as they must, the number of students
may be so smal' that Hndings will fail to be statistically significant
Repeated siudies ON small grouPs may resull 1n widely varied find-
ings, vath a predictor appearing very elfective one year and inetfec-
tive another. Appendix !l presents. for the GRE Advanced Tests.
summaries of predictive validity sludies relevant to each test for
which they are availlable These studies illustrate the problem of
numbers. especially 1n relatively smatl heids Concern for content
and construct validity 1s especiaily imporiant when corratational
studigs are ditficult to intecpret because of the small number of
students involved

An equally serious problem ihat resulls n deflated vahdiy
coeafficients 1s the restncled range of students’ perlormance on
both predictors and critéria From the st-ndpoint of research
design. an )deal me!hod of studying predichive vandity would be 10
collact selection mlormation for 2l apPLicants. admit a random
sample Of apphcants. ang then examing the relalionship between
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ithe critenion (performance 1n graduate schooll and the predictors,
However. to admit students on @ random basis 1s probably neither
practical nor ethical. Graduate appiicanis generally represent a
highly salect group with respact to academi¢ ability and past
performance. By the time students are admitted to departments.
turther restrniction of rang® 1s introduced either directly (when the
GFE ana undergraduate grades have bean usad in selection) or in-
directiy {when other retated variables have been used). Aestriction
in range on one of more of the Predictor variables undar considera-
tion makes it difficult to obtain a clear assessmant of the actual
value of the predictors involved since observed validity coeflicients
tend to be lower than would be the case if a full range of talent (a
group represantative of all apphicants) could be inctuded in depart-
mental samples. ’

In recent years. GRE verbal ability scores for examinees na-
tionally have had standard daviations of approximately 125, and the
standard deviations of GRE duantitative ability scores hava baen
approximately 135. In departmental samplassuch as those involved
in many validity studies. standard deviations of 75 to 90 on one or .
both of these variables are not uncommon. indicating that the -
range of ability available for study is cénsiderably less than that in
the totat group of individuals taking the GRE nationally.

Restriction 0 the range of crit@rion values also complicates the
interpretational outlook_ If critérion values such gg graduate grades
vary only over a very limited range (A to B), differences in student
performance may not ba measured reliably. This tends 10 lead to
undarestimation of the overall utility of a predictor (Wilson. 1977}

The effect of rastriction of range is often seen in studies in which
a number of possible gredictors are axamined —only some of which
are actually Osed. Predictors not in use would be expected to show
a spurtously high corretation with the critaria because students are
more heterogeneous in those respects. the range ol distinctio 1s
has not been rastricted by prévious selection.

Although a gpredictive validity study is intended to check on the
effectiveness of pradictors. it is not intended to identily from an
infinite Iist of possible predictors those that should be used be-
cause they provide high correlations. Predictors and criteria should
have reasonable reliability (stability and freedom from distortion).
educational relevance. and accePtability in terms of economic and
administrative leasibility and ethical considerations. Faculty recom-
mendations and ratings. though educationally relevan), are
frequently unreliable: that is. the assessments of various judges are
not comparable. On the other hand. predictors with the highest
validity coefficients may not be edutionally relevant. For
example. the variable most highly related to the academic success
of students might thacretically be possession of an a%omobile. but
this vanable 1s clearly neither an educalicnally sCund ndr an
ethically acceptabile predictor

The correlations obtained in predictive validity studies, if in-
terpreted in light of the hmitations of such studies and with
reterence to educational and social values. are valuable informa.
tton A number of institutions and agencies have garticipated in
predictive validity studies including the GRE as predictors. and
results of some of those studies are summarized in Table 32. The
studies summarized here inctude all or some of the following pre-
cictors GRE Agtitude Test verbal and quantitative ability scores.
GRE Advanced Test s¢ores in siudents’ chosen fields (thus. the
content vanes. depending on the departmen! concerned). a GRE
compOsite {usually the average of two or three GRE scores. though
this composite was c¢ccasonally weighted statistically). under-
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Table 32: Median Validity Coefficients’
for Various Predictors and Criteria of Success
in Graduate School

Critetie of Sutcars
Dapart.

Pradictors Grad. Ovaralt mant Tuna

unte Faculty | Eeami. Attain to
GPA Reting nation *h 0. Phi

GRE verbal scare .24 31 42 18 16
46 27 5 a7 18

GRE Quantitative score| .23 27 27 26 25
a3 25 5 a7 18

GRE Advanced Test 30 30 A8 .as 34
score 25 8 2 40 18
GRE Composite 33 41 A1 .35
30 a a3 18

Undergraduate GPA 31 37 14 23
| 26 15 30 9

RecommendatiOns P 18 23
15 9

GRE-GPA Composite 45 . 4D 40
(weighted} 24 16 9

tThe 1ower number i each par tSet 10 smaligr byPer represents the
number of ¢oefhicrents uPun whith #ach medhan 1s based See PIges
60:62 for a hat of the vahdity studies summarized here

*No data avatabie

graduate grade-point average {undoubtedly computed in different
studies int different ways that were seldom specitied very caréfully),
recommendations {almost exclusively from three exténsive studies
of National Science Foundation fellowship applicants by Creager
{1965) and Rock (1972). where the average raling of several letters
of relarence was usedl. and a weighted composite 0f GRE and
grade-point average. The criteria ol success in graduate school in-
clude graduate grade-point average. faculty ratings {typically
représenting the compasite judgments ot sevaral faculty membérs
concerning professional promise or overall success as a graduste
student). departmental examinations (very few cases}. and attain-
maent of the Ph.D. This 'ast factOr 1ypically means attaining the
degree within a certain number of yéars, so a ime element is 21S0

involved and has been {ormanzed in the Wme-to-Ph.D. cniterion By
assigning critarion scores to students according to years elapsed
between B.A. and Fh.D. All the dala cancerning Ph.D. attainment
come trom two studies by Creager {1965).

The studies summarized in Table 32 cover the period from 1952
f972. afthough about half were dated during the last five years of
the span (see the list of studies on pages 60 to 62). Half ot these
studies wera published: the other half were institutional repons or
theses. Many of the studios were sartier described individually by
Lannholm {1968, 1972). Since a repart of more recent studies. as
well as current studies sponsored by the GRE Board, has not yet
been published, studies completed since 1972 are not summarized
hers.

The 43 studies in this summary include 138 independent sets of
data, vsually correspordiing to departmenis. though occasionally
reDresenting some broader group sych as first.year students
across several departments. Individual sets of data are based on 20
to 1,479 students {median N = 80}. The total number of students in-
cluded in all studies is 21.214, and the total number of vafidity
coefficients is 616,

Predictability of Graduate Success. The studies representsd in
Table 32 vary widely in quality and sc0p8. Some are based on smatl
samples. making individual correlations unreliable. But the
medians pased 0N more than just a lew coetlicients should give a
dependable idea Of hOow valld these predictors are and how
Predictable aré Ihe various criteria of graduate success, Insotar as
possible. the same data have been sorted by major field and
Presented in Table 33 to Nlustrate differential validity of the predic.
tars for different disciplines. Several observations can be made
trom these tablgs.

® Vaiidity coefficients for the various predictors apd composites
{against the graduate grade-point average criterion) tend tc pe
about -15 lower than corresponcing median coetficients at the
undergraduate devel (FIshman and pasanalia. 1960).

* The undergraduate grade-point average is a moderately good
Predictor of graduate grade-point average and faculty ratings: it
is & poor Predictor of whether a student will attain the Ph D. De-
Pending on the success criterion used. the GRE composite is

Table 33: Median Validity Coetticients} for Five Predictors of
Graduate Success (Variously Detined*) In Mine Fields

I ! If Entineering i i
¢ Bilohiear ! . and Applind -t | Soclal
Pradictors : $ciance | Chamistry _j_i’.dllellion Selgnce Enklish . . Math Pivrsics Prychology i Sciance
GRE verbal score T 22 3 29 a1 | 30 02 19 3
i 7 14 15 11 & i 6 -] 23 ; 11
: |
GRE quantitative score ;27 28 28 31 06 27 21 1 23 3z
. 8 13 ila . 10 6 I -] -] ; 22 ! 1
GRE Advanced Test score 26 39 24 | a4 43 | a4 38 24 i 48
5 9 & i 7 3 ] 5 5 17 S
' i
Undergraduate GPA | 13 27 30 18 22 | 19 31 1B B ¥
' 2 7 5 4 4 i 4 4 15 5 6
GRE-GPA Composite {weighted) 35 42 42 47 56 | .41 49 32 40
i a & 7 4 2 3 rd 4 : 5
H . ! i
'The lower NumBber in each parr (588 10 Smaller type, represeatls thp “in sels of data where two Critend weére ncluded, one was selected
number of coethicrents upan whict Bach madian s based See pages for the Purposes of this table o the following arder of Drierdy GPA,

5067 far a list of the valdiy studies summarized necs
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either slightly more vald or substanbally more valid than the
undergraduste grade-point everage

¢ The GRE quantitative ability score is typically a better predictor
In those scientific fields where quantitative ability counts mgst.
The reversal in the field of mathematics may be due to restriction
in the rangé ol quantitative ability scores because of heavy em-
phasis on this variable in setection Correspondingly. the GRE
varpal ability score tends to be more valid in vérbally oriented
disciplines such as English and education. Otherwise the pattern
of validily coetficsents is fairly similar frorn one discipline to the
next.

® The GRE Advanced Test score I1s evidently the most generally
valid predictor among those included, In seven of the nine dis-
ciplines in Tapte 23, it has the highest validity among the three
GRE scores, In gight of the ring figlds. 1t has hughar validity than
undergraduate grade-point average

* Recommendations appear to he a farly poor predictor of wheth-
er a stydent witl succesalutly complete a doctora) program.

® The comprahensive departmenial examination seems a
somewhat more predictable criterion than the others examined
nara. This 15 an uncertain conclusion pecausse the available data
arg 9parse. hut the conclusion 18 consistent with the reasonable
assumplion that such a crilerion should be more reliable than
the others represented

» A& weighted composite inctuding undergraduale grade-Point
average and gne OF more GRE scoras typiCally provides a vahdity
coafficiont i the .40-.45 range for vanous cnteria of success
and lor differanl academic fields This 1s somewhat higher. than
tha vahdity of GRE scores alone Tre composite of under-
graduate grade-point average and CRE provides a substantially
more accufate prediction than does undergraduale grade-paoint
average alone This is the ¢case for each success cntenon and
practically every academic disciphne

Uthtty of Current Predictiona. What averall svaluation can be made
ol the extent to whith success in graduate schoal s predictabie?
Brogden (1946) was the first 10 demonstrate that the correlation
coefficient ' is the ratio of the increase obtained by selecting above
‘a8 given standard score on the test to the increase that would be ob-
tained by seleching above the same standard score on the Critenon
itsa” (p 68). Or. as Cronbach (1971) {ater stated from the
standpoint of ulility theory. the correlation cosfficient "expresses
the benetit from testing as a percentage of the benshit one could get
from perfect prediction of outcomes™ {p 496). Thus Tabie 32 indi-
catses that 1n most fields the vatue of Grediction by the GRE and
grade-point average cOmposite amounts to about 40 percent of the
benefit that could accrue if prediction were perfect

These validily coefficierts, In {act. ynderestimate the usefulness
of prediction in graduate admissions becauseé they are based upon
students actually admitted rather than tha full range of students
who apply. Ther® are accepted procedures 1Or correcting this
reatriction in range. The resulting vatidity ceethcients are always
highar. and may be substantially so if only a smali proportion of ap-
plicants #re accepred. For example. if a department selects only
those students above the mean of its apPlcants On whatever ad-
missions criterion it uses and the vahdity of that measure 1s 40 .1n
the adrutted group. the validity would be 591 a!l applicants were
admitted. I actud! prachice. correchizns for restnchon are sually
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not routinely made because the reasonableness of underiying
assumptions and. therelcre. the accuracy of corrections are
dithicult to ascertain.

How useful validity is in praclical terms depends 8150 on the cost
of gathering the predictor information. tha proportion of students
selacted. and theé importance of the decision. A small correlation
can produce a large benefit if the proportion of students selected is
low. Finatly. a given validity coefficient will have more practical
value If the selection decision is important. and the selection deci-
s10n 1S more important if itis irreversible.

A valrdity coeflicient of .20 might be described as modest and one
ol .40 as moderate. The conditions of graduate student seleclion
are generally favorable 1o using predictors of even modest validity.
In many departments only & small proportion of students are ac-
cepted; the decisions are quitd important to the studeht &nd to s0-
cioly. and the decisions are typically irreversible. There sgoms jittle
doubt that the GRE and the undergrad uale gfade-point :ferage are
providing quite uselul information in most situations. particularly
since a given corralation represants greater usefulness in selécting
among the applicant population than its sizo ndicates, if the study
has focused on admitted students only.

Figure § illuatrates graphically the lavel of benelit iikely to accrue
from using predictors that ar@ valid 10 the extent indicated.
Students at high ability levels are far more likely to attain the Ph.D.
than those at low levels. The figure also illustrates that many

Figure 8: Usefulness of GRE Advanced Test Scores
for Predicting Ph.D. Attalnment In Three Fields
(Creager, 1965)
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students fail to atlain the degree. aven among talented NSF lellow-
ship applicans. And in these Samples reported by Creager (1965).
Ihere are substantial differences in attainment rates among fields.

it should be emphasized also that validity studies at particular
schools and departments Qive varying results. Such variability is
oxacerbated by the small samples often used. bul roal variations do
occur. For this reason. the GRE Board encourages local atudies to
enable institutions 1o justity selaction procedures ang utilize avarl-
able information to maximum benefir.

Other Evidence of Criterion-Related Valldity

Although prediction is clearly of greatest concern in aestablishing
the validity ol the Graduate Record Examinations. the criterion of
undergraduale grade-point average (as reported by students on
GRE answer sheets) permits study of iarge numbers of students in
research on restructuring the GRE Aptitude Test. self-reported
undergraduate Qrade-point average was ysed as a means of
evaluating the potentiat usefulness of various maasures of
analytical ability. The corretations tor the experimental analytical
types of questions. three of which are components of the anatytica!
measure Introduced in October 1977, are reported on page 23. Al
the sam® lime. correlations between verbal and quantitative ability
scores and undergraduate grades were oblained. Tabtes 34 and 35
show Ihe intarcorrelations of varbal and quantitative measures in
the October 1975 and December 1975 adminisirations ol the GRE
Aptitude Test. Since correlations were obtained for several spaced
samples of various groups. the ranges of 1he coefficients are pro-
vided, along with ranges of scaled score means and standard devia-
tions. The s3amples ara shightly higher-scoring than representative
samples because students answering background quéstions {on

Table 34: Correlations of Verbal and Quantitative
Abllity Scores with Self-Reported Undergraduate
Grades, and Retated Scaled Score Means and
Standard Deviations, October 1975

Humanifiar and Socia) ' Sickegical and Fhyseed
! Stines Jumples Scivnte Sampicy
K= “i‘? 0562 No= 21082218
! T .lnﬂ 0' T ’ . hn‘l ﬂ‘

Quattion . ot T Standard Corn Standard
Typs | iationt Medns Dnunon; latigns Mrans Dewiationt
ToiaiVerbal ¢ 351 4001 517523 | 126128 | 259 320 | 519 526 | 117 12I
Quanutaive I 233 289 ' 500 S04 | 121174 | 284 32 ; %98 607 119126

Table 35: Correlations of Verbal and Quantitative
Abllity Scores with Sell-Reported Undergraduate
Grades, and Related Scaied Score Means and
Standard Deviations, December 1975

Sampios of § itles. Social 5cl
and Scienca Mejoie Combined
M = 5,319-5.250

|
|
r
!
Question Type \'

Rente of
[ Standard
Cnrrolﬂ.onl Hesnt Devtaliont
Totai Yerbai } 304 JJP J]E ‘:20 112114
Quanhtahye 226 266 524 578 i37 138
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major field. eic.} tend to be higher-scoring 2n the average than the
totat poputation.

The foregoing validity coeflicients are probably attanuated by er-
ror resulting from the self-report nature of the criterion. from the in-
consistency of grading practices among departiments and institu-
tions, and from lumping dilferent samples of students together

Population Valldity

Thera is another type of validity that warrants special consideration.
The previous discussion and the evidence presented about the
validity of the GRE concern the total poputation of test takers, 1t is
increasingly recognized. however. that the total poRulation in-
cluges a variely of significant subgroups: woman. men, blacks, Chis
canos. foreign siudents. older students, and so on. 1t is frequently
true that such subgroups have special characteristics that may
render a tast more or less appropriate lor them. Therefore, a test
may be generally valid. bul may have. in one sense or another.
limited validity lor some prominent group of examine&s. Concern
for and evaluation of such possibilities can be uselully expressed as
population validity.

The term population validity has been used in referance 1o the
generalizability of research findings across different population
groups {Bracht & Glass. 1968; Messick & Barrows. 1972). Messick
{1975) pointed out that the generality of meaning of a test score
across groups is an important aspect of construct validity. Writing
about the Graduale Record Examinations. Willingham {1976) used
the term popuiation validity as & means of relating several maiters
concerning test bias to1he larger issue of test validity. The rationale
runs as follows.

Cronbach {1971} and others have emphasized that “onevalidates
not a test bul an interpretalion of data arising from a specified
procadure” (p. 447). That is. validity pertains not SO much to the test
nself as to whether the test leads to correct inferences concerning
the nature ol what is measured and Ihe implications of the
measurement. [n that Sense. the 1estis not valid il it means different
thungs for different populations or leads to inferences that are
systematically in error for one group or another.

A variety of questions about validity stem from the fundamentat
notion of whether or not a test lgads to correct inferences. Many of
these questions were discussed in the previous sections. and. in
theory. any such questions can be applied 1o any particular
subgroup in the population of examinees. In praclice. rasearch on
population validity has focused largely on whether the selection
measures are free trom bias in their content and in the accuracy of
the prediclions they yield. In either case. the queslion is not
whether there are any differences in the average scores earned by
different groups of students. On tha average. different minority
groups do often earn lowear scores. but this is not inconsistent with
other known facts. The content of the tesl is intended to represent
important outcomes of the mainstream educational system and the
abitities necessary tO do well in that system. To the extent that many
members of a minority group have suffered social and educational
disadvantage. thay would be expected to find the test difficuit, and
a well-developed est should reflect the gducational disadvantage a
person has experienced. The critical issue in evaluating the validity
of a tast 1o Such groups is rather whather the 1est fairly represents
the developed ability or achievement it purporis 1o measure.

Research on populalion validity is hampered cons.derably by the
difficuity of obaining relevant data. Often the necessary informa-
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tlon (Such as subgrouk dentification o1 achievemant in graduaie

- school} is not directly available 10 lhs GRE Program staff and

proves difficuli to obtain from students or institutions. Another
serious problem is thal many groups of particular inierest are
represented in graduate education in iimited numbers. making ap-
propriate data all the more ditficuit to obtain. Due to the nature of
graduate education. these problems are coOmpounded hacause the
logizal locus for many studies 15 the indwidual department. where
small classes predominate and the represenlatton ol relevant
subgruups is 10¢ sparse for resaarch purposes. Some of these
probtamrs. however. can be circumvented and a great deal can be
inferred obout the population validity of the GRE from the consider-
able amount O! research evidence accumulated in recent years
about several simitar tesis ysed in similar ¢ircumstances. The
lollowing paragraphs summarize brefly the principle indings of
such res@arch concerning (1) prediclive bias and (2} content bias

With respect to predictive bias. there aré twO important gues-
tions. One is whether admiss:on 1esis are as predictive of, or as
highly correlated with. college pertormance fOr minonties as for
majority students The second queshion 158 whether there 15 any
systematic tendency tor the tests to underpredict or upderestimate
the actual parformance of minornty students once they are admit-
ted A number of studies have been diwected to these two quesiions
in undergraduate colteges and in law schools The rasults are
generally quite consistent

At the undergraduale level, Stanlay (1971) reviewed predictive
validities for biack and white stugents and conciuded that they are
quite comparable. in 1975, Cigary, Humphreys. Kendnck. ang
Wesman again reviewed the situation and concluded that thepre-
dictions within black and white colleges are comparable. within in-
tagrated coilleges the usual regression equations lead to com-
pParable pradichons for black and white studanle (p 1) In a
review of sex bias (0 selechon of freshman coliege students, Wild
{1977} tound a consistent irend of underprediction ot womens
grades when the régression equation 1s developed on a combined
sampie of men and women She hypotnhesized that the ditferences
may be due to systematic dilterencas \n meanmng of the grade-point
average critandn, since men and women enter different mapor fields
in differing proportions and different fields have different grading
practices

Linn {1975) reviewed 1he prediction Of grades :n law school by the
traditioral measures such as undergraduaie grade-point average
and Law School Admission Test scores and concluded thay  the
traditional predictors of law school grades are usually found to be
as adequate tor mmnority persons as for majonly persons and the
use of a single pradiction equation usually favors the minornty

- group member (p 43) Pitcher 11975 studied the prediction of
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grades for female law school students in 21 law schools and found
that the “results of the study would in general support the use, for
eilher men or women. of & regress:on system based on data for
both grouPs comtuned a5 long as combinations of predictors ltest
scoras and undergraduales grages| are used (p 1 This result
supports the hypothes:s of wWid (1977). since no differences were
foung when multiple predictors were used and for 3 singie tield of
Study

These results are Corhrmed by an earher review by Linn (1973)
and by more recently completed studies of women. blacks. and Chi-
canos by Pitcher {1977) and Powers {1977} Thus. the rezults of re-
search on rests generaily similar 10 the GRE corisistently mdicate
thal academic perfermance of women and munosnity <tudenis (s

Q
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predicted accurately and fawly as compared to prediclions of
performance of males or majonty students

availlable data on t\he GRE are consistent with that paitern. A
Cooperative Validity Studies project still in progress collected
validity data for 131 minority students spread through 14 graduate
departments in 3 universities. Individual correlations in such small
samples are quite instable—tha average N was cnly 9-—but the
median validity coefticients of .33 for GRE Aptitude Test verbal
ability scores and .3t for quantitative ability scores are comparable
1o or slightly higher than thoss reportad for various groups of
graduate students «n Tabie 320n page 56. Limited analyses by sex,
based on data coliected in the same project. show similar validities
lor women and men and also for foreign and nonforeign students in
the duantitatively oriented fields in which for@ign students tend to
be tound. Positive relationships between the GRE scores of foreign
students and performance 1n graduate 5chool have also besn found
in an earlier study by Harvey and Pitcher {1963).

A second general class of research on population vaiidity has
concerned the reasonableness and fairness of test content for dif-
fereni subgroups. Even if no avidence of predictive bias in a test is
found. incofrect inferences may be drawn about the ability of
students 1 Particular subgroups because the contant of the test is
somaéhow inappropriate for those subgroups. Such researth has
centared on the internal charactaristics of the test, particularly the
question of whether cartamn subsets ol questions tend to be inos-
dinately ditticult for some Qroup Or whather the overall pattern of
difficulty is quite different for thal group as compared to the total
popuiation of gxaminees.

With any test. it 1s normaltly assumed Lhat the subject matter or
tota) domain of questions may be generally unfamuliar or harder for
particular groups of examinges This In ilself does not argue
measurement bias, but may well represent a history of educalional
disadvantage with respect to the particular subject matter of the
test Butif certain ciusters of questions that share som#e particular
characleristic prove overly difficult. or if the group exhibits an
unusual pattern of ditficulty. one could more reasonably assert that
there 1s a buas 1 the choice of Quastions of in the process of test
construction. The bias argument would then stem om an assump-
tion that the group N quasiion may not have had a fair opportunity
tc learn the particular cluster of suspect questions. or that the test
queslions generally may not mean the same thing for that group. in
eithér avent. the SUQQesTion 1S that the domain {that 15, consiruct} is
soméwhat ditterent for the group In Guestion and that the use of the
susPect Questions may be inapprdgriate.

There has basp a go0d deal ©f research of this Qenaral sort—
often calted item-group interaction sludies. Again. much of the re-
search has been done on tests generally similar to the GRE (Cleary
and Hilton. 1968, Angoff and Ford. 1972, Breland et ai, 1974,
Swinetord. 1976). It difficulbes of individual questions are com-

' pared for two large groups of examinaes. the difficulty of a Quastion

1ot one group can usually be predicted with a high degree of ac-
curacy on the basis of its difficulty tor the other group {thatis. the
difficulty indexes corretate on the order of 95 1o .99). When such
analyses nhave been made on the basis of samples of black and
white students. a typical result !s ta find thal practicaily all items in
the acdmissiOn test are consistently somewhal more difliculi (Or the
tlack group. and the corresPondence of difticully trom one group
to the other is still high (correlations on the order ot 90). but
somewhat more erratic than would be the case f lwo white samples
were cOmparad (Breland et al., 1974} Such a findifg MIght suggest




that differen1 questions in the test might be parceived somewhat
differently (thet is, measure a dillerent construct) for students from
difterent cultural backgrounds, but differences in the relative
dilficulty ol questions for difterent racial groups are typically not
large. Furthermore, there are similar small dilferences between
rural and urban groups and also between blacks in different citias
Finally, Angotf and Ford {1973} demonstrated that such discrep-
ancies in relative dilficulties acrogs groups were reduced
considerably by matching the two groups on overatl performance,;
that is, regardless of ethnic group. the questions performed Simi-
larly lor black and white students of high. medium, and tOw 5core
levels. These findings Support the assumption that the questions in
thase tests are perceived much the same way by black and whtig
students and that the tasts are measuring the same thing ior both
groups.

Another special interest in much of the research on item-group
interactions has been to identify particular types of guestions that
stand out as significantly more difficult tor women, ethnic
minorities. or other groups and 10 avoid including such questions
in the test, As yet this has not been a parlicularly Iruittul line of in-
Quiry. Typicatly. few questions stand out as unusualty difficult for
the subgroup. and there s usually no apparent reason for those
that do. In 90me Studies, howaver. if has been observed that ques-
tions associated with material having minority content tend to be
somewha! easier tor mindrity students than other Questions. Duein
part to such findings. a careful effort is made to include in GRE
tasts some material especiatly retevant to difterent subgroups. but
to what @xtent such representation can be undertaken without
changing the character of the tests or making them unfair 10 some
other examinees is an issue not easily resolved

Figure 7 shows an iflustrative tem analysis tor 60 reading
comprehansion questions in the GRE Aptitude Test. Each point
piotted in the figure represents the relative difficulty of one ques-
tion lor a sample of black women {N = 1,165) and for a referernce
sample generatly representative of all gxamunees (N = 1,065). For
illustrative purposes, the difficuity indexes {deltas) plotted here
wore equated 80 that the avérage delta 15 the same for the two
groups shown. The correlation between the deltas for the two
groups is quite high as correlations 3o (.89) but noticeably lower
than correlations usually observed across comParabie groups.
Some consistent differences are apparent. The black women found
items containing material zbout blacks to be relatively easier (13
items below and 4 items above the 45° equal-dilficuity line), but
items concerning science relatively more difficul: (16 above the line
and 7 batow). Such results do not appesr unreasonable in light of
what may be assumed about learning expernences of black women,
but the finding does not. in itself. warrant. or even argué for, dele-
tion of either type of item. Both have a legitimate rationalte for inclu-
3i0n N the test. even though there may be smatl ditferences in the
ability of one group or another !0 answér the differen! items cor-
rectly.

Information on such diflerences can bhe useful, however. in
asgessing the appropriateness of test cortent. For example, in
restructursing the GRE Aptitude Test. a relatively efficient type of
guestion—guantitative comparisons—was considered as a
component of the quantitative abiity measure. This type of ques-
tion was shown by factor anajysis to be highly related to the originai
types of questions in the test. and other research suggested thal
minonty students tend to perform shghtly better on this type of
question than on other mathematical gueshons Thus. quantiative
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Figure 7: Equated Difficuity of Four Types of
Reading Comprehension ltems in the GRE
Aptitude Test for Black Femaies and a
Representaiive Reference Sampie
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comparisons wéare chosen for use because they wefe measures of
the original constfuct and hod content and criterion-reiated
validity. However. this oufcomé tended 10 strengthen the case for
their use becausa it confirmed that the change would not make the
test harder for minority students.

In summary. a considerabie amount of research on tusts like
those of the GRE support the general conclusion that such éxami-
nations provide fair assessment ot the particutar academic abitities
they represent. and that they are as prodictive of the success of
women and ethnic minorities ag of admission applicants gensrally.
Information available on GRE tests is consistént with that conclu-
ston. but other research is still underway and doubtless will
continue. The GRE Board's concern lor the fairness of the GRE for
different populations of examinees 8xténds to other rélated ques-
tions that may have an important beafing on test performance—
espacially the possibly diflerential effects of coaching. speeded-
ness, and guessing habits on scores of minority groups. Research
onsuch questions is in Progross.

Vatldity Studies Summarized In Discussion of
Predictive Valldity

Alexakos. C. E. The Graduate Record Examinations: Aptitude Tests
as screening devices for Students in the Coflege of Human
Resources gnd Education. Unpublished report. West Virginia
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Repor 6681 Princeton. N.J.: Educational Testing Service. 1968
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Letter Seis
ABCDEFGHIJKLMNOPQRSTUVWXYZ

Directions: Each problem consists of five groups of letters. You
are 10 find. for each group of lelters, a pattern that depends only
on tha relative ofder In the alphabet of the letters in that group.
Then choase the one group whose latters donot show the same
patiern as thal shown by the letters in the other groups.

1. (A)ABCD (B)DEFG (C)JKLN
(D) VWXY  (E) PQRS

The pattern in groups (A), (B). (D), and (E} can be summanzed as
follows: The [etters in the group are in conseculive alphabetical
ordar. The lelters in the group (C) do not show this pattern.
Therefore. the correct answer s (C)

Each group of Ietters should be considered independently. Look
at relationships within groups instead of relationships between
groups. Do not concern yourseH with whether the letters fall near or
at the beginning or end of the alphabet, or with whether the letters
are vowels or copsonants. Do not consider differgnces 1in the
sounds represented by Lhe istters. or the relationship of the letters
to any olhar groups of lefers, such as words. Consider Gniy the
relative order in the alphabet of the letters ina group

2. (A)CEGI (B} EGIK (C) GIKM
(D) IKMP  (E} PRTV

The pattern in groups (A). (B}, (C). and (E) can be summanzed as
follows: Each of the tour letters is separaled from the next by one
succeassive fetter The ietlers in group () do not show this pattern.
so (D) is the correct answer. (Note: It would be wrong to choose
answer {E} on the basis ol the statement- All of the Other groups
cantain the letter |. This statement has nothing ta 40 with the rela.
tive order of ietters wilhin each ot several independent groups }

Logical Reasoning

Directions: Thes questlons in this section require you to evaiuate
the reaaoning contained in brief statemenis or passages. in some
question®, sach of ths choices is a concelvable solution t0 the
particular problem posed. However. you are (o select the one that
Is best, that Is, the one thal doss not require you 10 make what are
by common-sanse standards implausible. syperflugus. or incom-
patible assumptions. After you have chosen the best answer.
blackaen tha corresponding apace onlhe answer sheat.
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APPENDIX |

Four Types of Questions Studied but Not Selected for Use in the Analyticai Ability Measure
of the GRE Aptitude Test

1. Since ali rabblis thal | have seen have short 1alls, all rabblls
probably have short |ails.

Which of ihe lollowing most clossly parailals the kind of rea-
soning paed In the sentence above?

{A) Since all chemical reactions that | have sesn have been
undramalic, probably only mincr changes took place In
the substances involved.

(B) Since all the human aaclal systems thal | have heard of
have sexual taboos, all of 1these soxual taboos have
probably had survival value for the human race.

(C) Since all of the pisys of Jovita Maldonado that | have
soen featurs a spurnad Iover, prabably all 0. her plays
feature this character type.

(D} Since ail eating utenstis that | have seen are madas of
metal, meial Is probably the most desirable materlal
for eating ulensils.

(E) Since sight 13 the most Important ¢f man's flve major
sonsos, its fallure probably serlously alfects an indi-
vidual's aptitude for all formal aducation.

The statement on which this quite easy question is based reflects
tnductive reasoning: generalizing about an entire class on the basis
of speciic observations. Although one could criticize the conclu-
sion hy pouting to the limitations of the observalions. this question
does not ask for an evalualion of the reasoning process but for
recognition of a parallsl exampie of that kind of reasoning.

All of the answer choices are similar in some ways. but only one s
a statement about spacific observations (Ollowed by a generatiza-
tion based ot those observations. In (A), {B). and (D), the second
part of the statement is not a generalization based oOn the ohserva-
tions méntioned in 1he first part bet is an explfanation or suggested
reason [or what was observed. In {(E} an assumption is followed by a
conclusinn. Only (C) refers to specific observations (about some of
Malcd'onado’s plays} and procesds 1o generalize {about all of Maldo-
nado’s plays) on the basis of these obsarvations. howaver fimited
they may be. Therefore (C) is the correct answer,

2. A good hotsl can give you a beautiful rcom for 330 a dey. with
three meals, and make o profit and pay 1axes. And yet atax-
exempt hospital operates inthe rod for 365 aday. | say it must
be bad administration.

The author’s argument wouid ba considerably weakened If ai-
tention were drawn ta the fact that

{A) hotel managers receive better training than do hosplial
adminisirators

{B) the quality of focd served by hoteis exceesds thal of food
served in hospilals

{C} hospitals are run by dishonesi administrators

{D) hospltals provide other services besides room and
board

(E) hespitel defichs are a recent phenomenon




This very easy question focuses 0N the reasonabieness of drawing a
conclusion from the evidence présented. The author's contention is
based on some evidence—the discrepancy between a hotel's and a
hospital's operating expenses, The guestion asks you tQ identity ac-
ditional evidence that would weaken lha argument that bad
administration 1s responsible for the discrepancy in Bxpenses. (A)
end (B) cannct be that evidence because these choices. if true.
would actually strengthen the author's argumenl. (C) is a siightly al-
tared version ol the author's ¢wn statement of a reason tor the dis-
crapency. (E) could weaken the argument. bul only il more informa-
tion were given. Only (D} provides evidence that casts doubt on the
argument. it hospitals provide services oOther than those mentioned,
then the costs of those services rather than bad admirustration are
hkaly to be the reason for the difference between hote! and hospital
oxpensas. Therefore (D) isthe correct answer.

Questions 13-4 refor to the following passage.

A sarvant who was rossting a stork lor his master was prevailed
upon by his sweethesrt to cut off one of its legs for her to eat.
When the bird wes brought to the table, the master askad what
hsd become of the other leg. The man answered that storks nover
had more then one leg. The mestar. véry sngry but determined lo
render his servant speechiess before he punished him. tuok the
sarvant the next dsy to tne fieids whare they sew storks, each
standing on one leg. The servant turned friumphantly to the
master; but the master shouted, and the birds put down their
other legs snd flew awsay. “Ah, sir,” said the servant, “you did not
shout to the stork al dinner yestarday: if you had. he 100 would
have shown his otherleg.”

3. The servent's final retort to his master would be true if which
two of the foliowing statemenis were slmulteneously true?

I. Rossted storks at the dinner table behave just a9 live
storks in the field do.

Il. The missing leg on yesterday's roasted stork had
actually been tucked under the bird,

I1l. The master had not undertaken to teach the servant a
lesson.

Iv. The servant's sweetheart. rather than the servant
himseH. had cut off the stork’s lag.

(Aylsndil  (Bylandil  (CylandHI
(D)t and IV (E) Il and IV

The humor of the fable on which these questions are based denives
from & loQical problem relating to the drawing of canclusions from
evidence. The first question 1S based on the servant’s clever retort
to his master. The servanl’s retort 1s a 10gical ¢conciusion f Certain
assumptions are made. The servant's argument —that if the master
had shouted af the roasted stork on yesterday's table. it would have
shown its other leg as did the siorks in the field —assumes that
roasted and live storks behave in the same way {l) and also assumes
whal the servant weuld like the master to believe, that the missing
leg on vesterday's roast had been tucked under the bird {li) rather
fhan eaten by the servant’'s sweetheart. If () were irue. the situa-
tion leading o the servant’s retort wounld not have occurred, but {li}
does not b=ar on the truth of the servant’s retort (IV) 1s no! the
anawer boecause 1t does not matter who cut off the stork’s leg. what
i8 importanl 10 the situation is that it was cut off Thus {A). (I and Il
is the comrect answer This question s of abhout average difticulty
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4. The servant was abie t0 attack the master's demonstration
primearily bacause the master lallad o

{A} .bjactively consider the possibllity thal storks might
have only one leg esch

(8) take anyone with kim to the fields t0 conlirm his observa-
Hons

{C) plan later experiments 10 follow up and velidate his
tentative findings

(D) revesl (0 his servani that it was possibie for storks to
lack one log snd still fly

{E} consider that conditions governing the demonstration
were unlike those ol the previous day's happening

Thss question. a moderately easy one. asks for a criticism of the
master's demonstration. The master did prove what he phad
imanded to prove—that storks have more than one 189. However,
the servant was able o elude the master’s "'proof” of his guilt by im-
mediately accepting the wo-leggedness of storks (including that of
a roasted stork} but claiming that the master had simply not treated
the roasted and five storks in the same way. Thus (E} is correct be-
cause the master's experiment took Place under different condi-
tions than did the previous day's experignce. (D) is irelévant to the
argument and can be easily sliminated. Choices (8), {B). and (C} ali
sound as if thay might be flaws in an experiment intended to be
scientific. But they do not expiain why the servani was able to
spring back with a new argument. Obisctive consideration of the
possibility that storks might have only one leg each, (A), would not
have strengthened the master's demonsiration. More observers,
{B). or additional experiments, {C}. to confirm his lindings would
perhaps have strengthened his point about live storks but would
have had no implications for roasted ones. Thus oniy (E} can be the
answer.

Queslions 5-6 reler to missing portions of the Ivilowing passage.
For each question, choose the completion that Is best according
lothe context ol the passage.

It a book disgusted everyone. no one would read it. Howaver,
ons can be sure of selling many coples of a book that I3 publicly
proclaimed obscene, for the officlally held standards ot propriety
do not prevall throughout the community. At this point | may be
expeacted to denounce the hypocrisy of the age. | shill not do so.
The concepl of hypocrisy applies lo morals: a person should be
geod and not merely seem 80, and & bad person is litlle mended
by pretense of goodness. But propriety Is atogether a matier of
how actions Appear. 50 that 5. tf a person seems to give no of-
fense, he gives no ¢Hense. Why. then. should a soclety not have
public standsrds of propriety diterant from those applied by each
citizen to his own privale conduct? It would be no more absurd to
advertise fithy movies by décorous postérs than It |8 to advertise
decorouns movies by fitthy postars: and If a socliety In which
everyone avidly read pormnography were to forbid ifs public sale,
thai would mean only that it combined a taste lor such reading
with a taste for 6.

5. (A} badmen rarely succeed in appearing good
(B) the concept ol hypocrisy does not apply
(C) actions appear ditterent 10 observers with gifferent stan-
dards
{0} the lssue is basically a moral one
{E) the concepts of Impropriety and Immorallly are indistin-
guishable
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Both ths question and the next regquire that you follow the author s
reasoning well encugh to hilin missing matenal The hirst qQuastion
focuses on the distinCtion that the author makes betweean morahty
and propnety The author suggests that propnetly, unhke morahiy.
s antirely a matter of appearance and has nothing to do with whai
15 really good or bad Because the author conirasts morality and
propriety. (D) and (E) can be eliminated (D} assumes that propnely
s a moralissue. {€] suggests thal impropfiety and immorahiy (and
by inference proprniety and morahty) are ndistinguishable Since

tad " and ‘'good in (&) reter 10 morality. (&) does not follow from
the zuthnr s deas on oropriety (C)as an appealing answer. since it
focuses on the way act:ons appearin public But {C) does not fallow
from the words 'so that.’ leading from the first clause ( ‘propriety is
allegether a matter of how actions appear’’) 10 the second clause
Only {B) 15 an acceptable answe. I toliows {from the author's dis-
tinelion belween oropriety and morality because it s1ales that by
pocnsy {associated with the concept of morality) does not apply to
the guestion of propriety Tris Qquestion s dificult

6. (A)obscenlty
{D} goodart

(B) hypaoerisy (D) oppression

{E} decorum

Tiie answer o this very drfficuylt question must meet two requrre-
ments It Myst describe something that 1s consistent. in the context
ol the author's discusson. with the reading of pornography It must
alsc explain the paradox. aescrbed in the preceding hines, o a so-
ciely N which pornography 15 read although public sate of por-
nograghy s fortidden The sense of thée author s argument s
that it 15 possible not to call such a sociely hypocritical (hnes 4-8)
Tnerefore (B) s a poor chonce (A}, obscerity. 15 a term simiar to

perncgraphy © and does not suggest any contrast that could
explain the paradox "Cppression’ and good an. though relevant
in general to the topic of pornograchy, are not reievant 10 the
auvthor s discussion here Thus {C) and {D} can be ehminated (E}
decorum. a synonym fOor 'propnety. does hitinto the context
explains the contrast between prvately reading pornography and
pubnhcly banmng 1t according to the author s view that gropnéty
nas 1o do with public appearance only and not with Private achions
Thus (E115 the correct answor

Evaluaiion of EvidenCe

Directions: Each of the sets in this séction consists of a descrip-
ticn of a fact situalion and a conclusion based on 1hat situation.
Following each conciuslon are a number ol statements.

Congider each statement separately in relation to the fact situa-
tion. Then onthe answer aheel blacken space

& If the statement elther proves the conclusion or makes it al-
mast certainly true:

8 it the statement supports tha conclusion byt does not make il
almost certainly tye:

C H the atatement either disproves the conclusion or makes it al-
most cartainty talss:

D if the statement weakens the conclusion but does not make il
almost certainly talse;

E it the statement is irrelevant 1o the conclusion or aftects it only
stightiy.

Sample Set

Petween 10:00 p.m. and t1:00 p.m. on Oclober 31, tive children
were admitted to the Falrehiid General Hospital, Four were sutter-
ing from severe stomach cramps and vomiting, All tive had been
out “trick or treating” and had saten 8 good deel of candy. Dac-
tars al the hospital dlagnosed cyanlde poisoning and calied the
police. The police ascertained that only one street, Mavis
Avenue, had besn canvassed by sll ive of the children, three in
one group and two in another. Their bags of candy were im-
pounded.

When the residents of Mavis Avenue were interviewad, several
mentioned that John Ames, their nelghbor, had sald. ’I'm going to
give some kids a Halloween they won't forget.”” Records a! the
carner pharmacy indicated that Ames had purchased cyanide on
October 29.

Conciusion: Ames poisoned the children. Sample Answers

Sample t: Some of the candy
remaining in the
children’s bags

contained cyanide.
Ames's f{ingerprints
were found on the
wrappers ol the

polsoned candy. e OO O

Sampte 2: Al five children re-
membered going lothe
Ameas houase.

OO

Sample 3: Ames had given pen-
nies, not candy. to the
children.

ONGN RO

Sample 4: Three of the five hospl-
talized chlldren did not
think they had gone to
the Ames house.

SRONGN O

Sample 5: Several ot Ames's
frlends said that they
would vouch for his
character.

O EOoOOS

Deductive Reasoning

Directions: The guestions in this saction are based on dlagrams
conslsting of a rectangle divided Into 4 regions.

1 2 3 a

A plus sign { -) in a reglon represents the statement that thece is
samething in the region. A minus sign { -} in a region represents
the statement that there is nothing in the region.

There is something
In the first fegion.

Thare ia nothing in
the first reglon.and
there ig something
inthe foyrth region.




# & bracket () ) connects two signs. than one of Lhe signs holds
and the opposite of iha other sign holds.

-
+ | + s squivalent o aither

of two plus aigne or two minus signs® are connected by & bracket.
then ons plus sign end one minus 8GN must result. I 8 plus sign
snd 8 minus sign ere connected by a bracket. then two plus signs
or two mirus slgne must result.

—
- f_l ls equivatent to either

it an arc {~—) connacts two #igns. then AT LEAST OME of the
signs Kolds. end BOTH signs may hold.

+ | + Is aquivalent Lo aither + | +
¥
or +
ar -
o
Q
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it two diagrems sre given. the information in them may pe com-

tinad In & single disgram.

Given + + and
e T
then +
Sample Question
Given Lol B and

Which of the following can result?

A+ -1-1+

B+ +]+1]-

| s -f-|-

Oy [+ ] | -1 -

Disthe corract answer.

-

must result,
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APPENDIX 1

information Unique to Each Advanced Test

On tha lollowing pages. the content of each ol the 20 Advanced
Tests is described. In addition. for all the tests excépt Advanced
CemPuter Science, the percentage distributions of students’
rasponses o questions abou! their #te!d backgrounds and educa-
tional goals are reported. These data are based on ths resPonses of
students !aking the Advanced Tests at all administrations during
the 1970-71 acadamic year. The pércantage not rasponding at all to
each quegtion is$ not given.

Vatidity data are also summarzed where availabla. Only sjudies
using an Advanced Test as one of the Predictors and involving

students al least some of whom eniered graduate schoot as late as
1956 are included. Threa persistent Problems make it difficult 1o in-
terpret validity coefficients: 1} smalt samples o! students. 2} inade-
quate criteria of success in graduate school, and 3} restriction of
the range of measures for both predictors and criteria, (A full dis-
cussion of validily is Presented in Chapter 6.} For egch validity
s:tudy. the student group involved is described in terms of gize. insti-
tution, year. and other pertinent characteristics. as available. The
predictors ang criteria and the relations between thaese variablaes
are reported.

ADVANCED BIOLOGY TEST

Content

To cover the broad fieid of the biological sciences. the subject mat-
ter is orgamized into the three major areas of cetlular and sub-
celjular, orgamsmat. and population biology.

About one-third of the examination 5 concentrated on the ma-
igrials and phenomena found at the subcetiular and cellular leveis
ol aorganizanion. “Subcellular” is defined operationally to include
atomic and molecutar species. macromolecules, and such struc-
turas as cell organelles and viruses, 'Celular.” also defined opera-
tionzlly. includes uniceilutar organisms and the distinctive cell
types of muiticeilular organisms. {nder this general heading.
sconsideration is Jiven to the chemistry and Physics of the atoms
and molecules _und in biological systems as well 2s to their func-
tiens and archite¢tural involvement. The energetics of subcellular
and c¢ellular levels 15 Included. emphasizing photosynthesis.
synthetic and degradative pathways. and maintenance needs.
Homeostatic mechanisms are examued from the métabolic and
siimyublus-response asPects. Replhirative Processes and the means of
transmisgion of information for them are considered. and some at-
tention is given 1o techniques of study.

The organismal biology questions are concerned with ihe biology
of multicatlular orgamisms as individuals. The guestions relate (o
the gensetic and environmental control of growth and dévelopment,
structure and function, and behavior. Oeveiopment includes those
processes from fertilization through organogenes:s to postem-
bryonic devalopment. metamorphosis. senescence, regeneration.
life cycles. and transmission of hereditary characters. Structural
and funclional aspects intlude homevstatic mechanisms at the
tissue and organ levels and hormoral and neural 1ntegration. Be-
fhiavior encompasses reflex mechanisms. sponianeous activity. in-
nate and mohvailed behavior. biorhythms, maturational changes.
and various forms of [9arning.

The population biclogy queznons geal with populahons and therr
responses to environmental tactors and genetic thange Inctuded
are the systematics of Crdamisms and ecosystem structure and
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function. with consideration of such 10pics as energy flow. material
¢cycling. community homeogstasis. and the ecological impact of
human activity. Other aspects of Population biology considered are
population genetics, population behavicr, the evelutionary se-
quance of organisms, and the mechanisms By which evolution has
Gecurred. .

Stnce certain abilities are judged imPortant in undergraduate
btology ¢Curriculums. consideration is given to evaluating the
student’s

¢ understanding of (a) the historical development of basic bio-
logical conzepts and (b) scientific processes and mathods of
invesugation. inc'uding récognition of the tentative character of
much scigntific knowledge:

* ability to apply the techniques and methods of biglogical science
to the interpretation of laboratory and field sitvations and basic
research findings;

* ability to usa resource material, evatuate unfamiliar material, and
establish relationships between the contributiors of biological
science and those of other disciplines.

Responses to Background Questions, 1970-71
(N = 13,496)

Ao Atwhat POint are yOu in your studies ?

Fo {1} ) am D or have Just completed my jurnor year of under-
graduate study.
{2} 1am anundergraduate senior.
{3) | have a bachselor's degree bui am not presenily enrolied
in graduate schoot.
8° (4} | am in or have just completed my first year of graduate
study.
7% (5% t am in or have compieted my sesond year of graduaie
study




8. What graduate degree de you iniend to seek?

4% {1} Idonotplanteo pursue graduate study.
3% (&) 1 plan to pursue graduate work but not to obtain a
graduate degree.
33% (3} 1 plan to obtain terminal M.A., M.S., or pther degree at the
master’s level.
31% (4) ! plan to obtain M.A.. M.5.. or other master's level degree
leading to a doctoral degree.
28% {5) | plan to obtain Ph.D.. EJ.D.. or other degree at the doc-

toral level.

C. How many semester {quartern courses ol chemistry did you
take as gn undergraduate?

(1) None

(2) Two or fewer
{3) Three or foyr
{d] Five Orsix

{5} Seven ormore

0. How manvsemester {quarter) courses of physics did you take
as an undargraduate?

18% (1) None
16% (2) One
AL {3) Two
12% (4) Three

5% (5 Fourormore

E. KHow many semester (quarter) courses of mathematics did
you take as an undergraduate?

{1) Mone

{2) One

(3) Two

{4) Three

{9} Four or more

F. If you were an und&rgraduate biolagy major. in which of the
following areas did you speciahze”?

% (1) General Biology
29% (2) Zoology

5% {3 Botany

&% |4) Microbiology
18% (51 Cthar

Vatidity Data

1. The subjects lor a study by Creager (1965) ware 460 applicanis
{320 males and 140 females) for National Science Foundation
fellowships m 1955 and 1956, Th2 predictors were scores on the
GRE Aplitude Test iverbal and quantitative) and the Advanced

'ERIC

Aruitoxt provided by Eic:

Bwlogy Test. One criterion was time lapse between attainment of
the B.A. and the Ph.D.. coded asshown betow:

B.A.-Ph.D. Time Less NoPh.D. by
l.apse {in yoars): thand 4 5 6 7 8 ¢ Aug. ‘64
Coded Variable: 1 2 3 a4 5 6 7 8

A second criterion was the dichotomous variable of attaining or not
attaining a Ph.D. by August 1964. The third criterion was the
dichotomous variable of attaining or not attaining a Ph.D. in the
average time taken 10 attain a Ph.D. in Ihe field. The relationships
batween predictors and criteria are $hown in Tables 1and 2.

Table 1: Validities of GRE Scores against Doctorate
Attainment for 320 Males Who Were Applicants for
Natlonal Science Foundation Fellowships In Biology
In 1955 and 1956

Calarta
ehD n
. Ph.D.by 1964 Average Time
Reflecled B.A-PR.D | Paint Point
Pradictors Tima Lapsa’ Biserial  Biserinl | Bissrial Bissrial
GRE Verbal Ability - | = % 0 26
GRE Queninahive Abilily .23 21 7 2 .27
GRAE advanced Biology 18 14 18 A7 22
Compotite 26 .23 25 23 el

Table 2: valldities of GRE Scores agalnit Doctorate

Attainment for 140 Females Who Were Applicants for

Mational Sclence Foundatlon Fellowshlps in Blology
in 1955 and 1956 .

Critéria
Pn.O.in
PhD. by 1964 Avergge Timea
Refiected BA.PhD.{ Peint Poing
Praciclors Timw Lapse' Sisensal  Bisenal | Bisansl  Bisarial
GRE Verbal Ability "4 06 08 4 2
GAE Quanhtahive Abihty 20 1 17 22 35
HE Advenced Biology .23 a7 26 .23 37
Compomile 28 19 o) .26 41

'‘Corrstationt betwoen the coded wanable tor B A.Ph D, time 1apse qiven ebove and Ihe
predictors with the sign® reversed

2. Roberts {1970} studied the recorgs of 41 students who had
enrolled at Wake Forest Utniversity from June 1964 to June 1970 for
graduate study in biology and who had completed at Ieast nineg
hours of graduate work. The correlations between graduate grade-
poinl averages and GRE scores were .24 for verbal ability, .27 for
quanlitative ability, and .36 for Advanced Biology.

LTS




Q

ERIC

Aruitoxt provided by Eic:

ADVANCED CHEMISTRY TEST

Content

The content o! the axamination emphasizes the four fields into
which chemistry has been traditionally divided and their interrela-
tionships. An outline of the material covered by the tast folows:

| ANALYTICAL CHEMISTRY 15 percent

A. Classical quantitative area

Titrime!ry; separations. including theory and applications
of chromatography as well as gravimetry. data handling.
including statistical tests (t. F, Q. chi-sQuarej. standards
and standardization techniques

B. Instrumentation area

Basic elgctronics. elactrochemical methods. spectro-
scopic methods, including mass spectroscopy and those
in the electromagnatic spectrum from high-e@nergy nuclear
processes of radicactivity Lo nuclear magnetic resonance

. INCRGANIC CHEMISTRY 25 percent

A.  Atoriic theory

Etemantary particles. atomic structure, classical experi-
ments

8. Thenucleus

Binding enerqgy. abundance and stability of nuclei.
isotopes

C. Extranuctear structures and related propérues

Electronic disiributions 1n atoms. Periodic classifications.
properties dependent on extranuclear structure

0. Chemistry of the families of elements

Praparations. reactions. properiies. and important applica-
tions of the elements anid their compounds stressing
tamily retationshtps and dependence on extranuciear
structure; families of representative elements. families of
transition alements. lanthanides and actinides

. ORGANIC CHEMISTRY 30 percent

A_ Principal reactions of simple functipnal groups

Hydrocarbons, alcahols, alkyl and aryl halides. organo-
metailic compounds. carbonyl compounds, conjugate
unsaturated carbonyl compounds, amines. diazonium
compounos. acids. phenols. simple suifur-containing
compounds

B. Structure and mechamism

Electronic structures. 1ISomers  and  Stéreochemistry,
thegretical concepts Dasic reactinn mechanisms.
structural interprotation of speciral {uitraviotet, Infrared,
nuclear magnehc resonance! data
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C.

More advanced topics and special topics

Laboratury lopics. classical reaction types. clagsical rear-
rangements, differentiations by chemical tests. special
reagents, bifunctional compounds. polymeérizations,
natural products, comparisons of reactivity. biochemically
related topics

PHYSICAL CHEMISTRY 30 percent

A.

Classical and statistical thesmodynamics

Equations of state: tirst. Second. and third laws; E{U}. H, S.
G. u C.. C. phase equilibria; equilibrium conditions;
Nernst's equation; atémentary statistical mechanics

B.  Quanptum chemistry and spectroscopy

Energy levels and wave functions for stomic and
molecular electrons. harmonic oscillators, rigid rotors,
and translationat motion: selection rules: microwave.
infrared. visible, Raman, and nuclear magnetic resonance
sPectroscopy

C. Xinetics and other topics

Elementary kinetic theory of gases; rate laws and
machanisms: crystallography. diglactric properties. elac-
trochemistry; surface chemistry. polymers; chemistry of
solutions; applications to biclogical systems

Each form of the examination samples widely among the topics
listed abave, but questions on all the topics are not in every exami-
nation.

Responses to Background QGuestions, 1970-71
{N = 5,126}

A. Atwhat point are you in your studies?

3%

65%
1%

19%

24%

50%

{1} 1 am in or have just completed my junior year of under-
graduate study.

(2} {am an undergraduate senior.

{3) | have a bachelor's degree but am not presently gnrolled
in graduated school.

{4) 1 am in or have just compieted my first year of graduate
study.

(5 | am in or have completed my second year of graduate
study.

What graduate degree do you intend to seek?

{1) 1do not plan to pursue graduate study.

{2) | plan to pursus graduate work but not to obtain a
graduate degree.

{3) I plan to obtain terminal M.A.. M.S.. or other deqree gt the
master’s {evel.

{4) ! plan to obtain M.A.. M.S.. or other master's leval degree
leading 1o a doctoral degree

{5 | plan to obtain Ph.D., Ed.C.. or other degree at the doc-
toral isval,



Valldity Data

1 A group stud.ed by Rock (19721 included 642 appncants for Na-
wonal Science Foundation teliowstups Most apphed for first-year
NSF fellowships in 1958-61 The prediclors were SCOrés on the
GRE Advanced Chemisiry Test and GRE Aptitude Test (vorbal and
quantitativel. undergraduate grade-peint average. and an average
rating of referance letters, The criterion was attainment of the dog-
torate by June 1968. The group was spht into random halves the
vaiidity coetticitents for each hatf are shown 1n Table 2

Table 3: vatidities Using the Criterion of Attalnment of
the Doctorute for 643 National Science Foundation
Feltowship Applicants in Chemistry in 1958-61,
Splitinto Two Random Halves

n =322 n = 321
rbrgerial FPrediclor T Pradicior
Conaiatan PeAOrmance Correlanon Parrormance
wilh Siandard with Standard
Prodicliors Crilenon Maan  Deation Crtanon Mean Dawvaton
QRE Advanced
Cnemisiry' 03 67 a1 1181 048 6627 123
GRAE Verbal
Ability' 015 5966 t0eg -k S840 1075
GRE OQuantitative
Abilityt Q28 59 26 1070 034 67 96 1079
Ungerdradyate
GPa* 027 24691 44 55 03 247 93 ac 82
Relerancs
Letters® 030 a1 46 389 033 42 2% 915

‘Scaled score with In® theo Signl SroDled
‘O a tour.pOint scaie mutthiolved by 100
Zora 1o 8 muitpued by 100

2. The subjects for a study by Creager (1965 were 660 appiicants
{500 males and 160 femaiest for National Science Foundation
tallowships in 1955 and 1956. The predictors were 5Coras on the
GRE Apttude Test (verbal and quantitative) and the Advanced
Chemistry Test. One criterion was hime lapse between attainment of
the B.A_and Ph D.. coded as shown below

BA-PRD Time Less No Ph.D by
Lapse {in years) thamd 4 5 6 7 8 2 Aug. 54
Coded Variable 1 2 3 4 5 & 7 8
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A second criterion was the dicholomous variabta of altaining or not
attaining a PhD by August 1964 The thwd cntenon was the
dichotomous varable ot attaining or not atlaiming a Ph.D. in the
average time taken to attain a Ph.D. in the held The relaticnships
between prediclors and critenia are shown 1 Tables 4and 5

Table 4: validities of GRE against Doctorate Attainment
tor 500 Mates wWho Were Applicants for National Sclence
Foundation Fellowships In Chemistry In 1955 and 1956

Crtena
PRO N
Fr D by 1964 Average Time
Ratiecied DA PH D Fennt Fant
Praviiitond Tuma Lapas' Higenal Bisaniat | Bisenal  Sisanal
GRE verbal Aty 16 1”72 15 k] 16
GRAE Cuanutative Abiily 26 21 26 22 20
GAE Advanced Cnem sty 3a k) 29 34 43
Composits 19 b 41 a5 4d

'Carrelelons Detwesn the coded vanatite 1or B A -Ph O ume 19058 Oven 8bOve and the
prodicion with the higna raveryed

Table 5: validities of GRE against Doctorate Attalnment
tor 160 Femates who Were Appticants for Natlopai
Science Foundation Feliowships In Chemistry
in 1955 and 1955

Cnileris
PhO n
Prl by 1964 Avarage Time
Aerecied 8 A PR D © POl Pount
Pradictors Time Lapse’ Bisendl Sisenal | Bisendl  Biasnal

GAE verbal Aty 15 17 25 17 25 ,
GAE Quanttenyd ADinty % ar ] 27 39
GAE Advanced Chemistry 38 37 ar ar 54
Compoana 40 38 28 L] 55

'Correlanons Dalwaen the coded vanabe 10r BA.PR D nme laDse Qiv®n above and the
L edLC o wilh e s1gns ravarsed

2. Roberts {1970) studied the records of 31 siudents who had
enrofied at Wake Forest Umiversity from June 1964 o June 1970 1or
graduate study in chemistry and who had completed at |east hine
hours of graduate work. The correlations between graduate grade-
Point averages and GRE scores ware .55 tor verbal ability. .07 for
quanhitative ability. and . 11 for Advanced Chemistry




ADVANCED COMPUTER SCIENCE TEST

Content

The approximate distribution of Questions 10 gach edilion ol the
test according to content categories is indicated by the following
outiine. The items in parentheses are intended to be examples of
topics under thd headings. not exhaustive lists. The percentages
given are approximate: actuat percentages wilt vary stightly from
one edition Of the test to another. The issue of how to balance
theory veraus practical applications 15 a problematical one and s
not yet compiately resolved.

i Programming Systems and Methodotogy
A

if. Computer Systems

A
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40 pereant

Programming Languages and their Processors

{Evaluation ol expressions, btock structure. parameter
passing and binding. control structures. assembiers. com-
pilers. interpraters)

Programming Concepts

(Iteration. recursion. modulanty, abstracuion. refineément.
verification. documentation)

Properties of Algorithms

(Time and space requirements of programs. especiaily of
COMmmon processes such as sorting angd searching. cor-
rectness of programs)

Data Structures ’

(Linear data structures, hist structures. strings. stacks.
queues, trees)

Gperating Systems

_ (Scheduling, resource and storage aliocation. interrupts.

synchronization, addressing techniques. tile struclures,
editors. baleh/time shanng. networksicommunications)

20 percent

" Logic Design

{Switching algebra. c¢ombinatorial and sequential net-
works)

implementation of Computer Arithmetic

{Codes. number represéntatien. add/subtract/multtiptyidi-
vide}

1.

C.

Theory of Computation

A,

Computationail Mathematics
A,

Special Topics

Processor Organization
(tnstruction sets, registers. data and control fiow, stOrage}

System Architecture

{Configurations of and communication among processdrs,
meamoeries, and I/0 devices)

15percent

Automata Theory

{Sequential machines. transitions, regular sxpresstons,
Turing machines, nondeterministic finite automata)

Aralysis of Algorithms

{Complexity of specilic algorithms. exact/asymptotic/lower
bound analysis. analysis of timefspace compiexily. cor-
ractness)

Fermal Languages

{Regular and contaxt-free grammarsfianguages, simple .
properties such as emptiness or ambiguity)

20 percent

Discrete Structures

{Logic. sets, relations, functions, Boolean algebra. tinear
algebra. graph theory, combinatorics)

Mumerical Mathematics

{Arithmetic. number representation, numerical algarithms,
arror analysis. discrute probability, and elementary statis-
tics)

Spercent

{Simulation and modeting, data management systems. in-
formation ratrieval, artificial intelligence)

Since ine Advanced Computer Science Test was only racently in-
troduced. answers to background questions by students and
validity data are not avaitable.




Content

Tne committee responsibie for the test has felt that the primary
¢oncern in graduate school selaction is the student’s competence
in the pasic skitis of 8conomic analysis rather than his or har
knowledge of econcmic institutions. Thus, the test's content
specifications have inEreasmgly emphasized basic macro- and
migroeconomic analysis.

In current editions approxsmately 60 percent of the test s evenly
divided betwesgn macrdeconomic and microeconomic analysis The
ramainder consists of questions on broad topics that might de
coversd in a variety of upparciass economics courses, including
maoney and banking. intérnational econ9omics. labor, inductnai or-
ganmization, public finance. quantitativa economics, cOmp arative
economIc systems, urban aconomics. and economic daveiopmenrt,
Although an individual question may be couchad. for example. in
tarm® of intarnational trade. the information needed to answer 't
often has baen studiad in several other courses.

An important consideration in plannng the content of the test is
the emphasis to pe given to subjecis covered 1n such courses as
those HJescribed above—courses cther than introductory Panciples
or macro- and microeconomics. Although a good pronortian of
undergraduaté economics majors study mceney and banking.
intarnationaf trade. and public fimance., 1t is recognized 1inat
substantial emphasis upnn any such topics would penalize those
who have not taken courses devoted to them, Since the preparation
ot students varies. it is expected that each score will be évaluated in
light of the student’s record as of the time he or she takes the test,

Aithough questions 10 quantitativé economics are generaily
gdifticuit for many students currently *zking thé test, some such
questions are included because of the intreasing importance of the
subject and its relevance 1o SUCCess 1IN many graduate schools

Responses to Background Questions, 1970-71
(N = 4,770)

A, Atwhat point are you in your studies”?

3% (B | am n or have |Just comp'eted my (umor year of unaer-
graduate study
61°: (2) lam anundergraduate semor
18% (3} | have a pachelor's degree but an: not presentiy enrolled
in graduate school.
95 (4) | am 1n or have just completed my first year of graduate
study.
% (51 | am v or have completed my second year of graduate
study.

B What graduate degree do you inlend 1o seek?

6°5 (1 ldo not plan o pursua graduate study
2 (21 | plan to pursue graduate wark bult not to obtain a
graduate degree.
36° {3} | plan to obtain terminal M.A . M.5., 0r other degree at the
master' s level
24°, {4} | plan to obtain M.A_. M.5.. or other masier s tevel degree
leading to a doctora! degree
30¢s {5 1 plan to ebtain PR.D | Ed D., or other degrae at the doc-
ioral level
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ADVANCEDR ECONOMICS TEST

C. If you are now a college senior. which of the foltowing best
describas your sducational axparience and your pians with
respect to the graduats study of economics? i you arenota
seni0r. mark 5.}

34% (1) 1 am an undergraduats major in economics and | plan to
do graduate work in économics.

17° (2) | am an undergraduate major in aconomics and | plan to
do graduate work in an area ralated {0 aconOmics.

49°  13) | am an undergraduateé major in economics, but t plan to
do graduats workin an area unrelatad to economics.

7% (4} | am notan undergraduate major in @conomics, hutl plan

to do graduate work in economics, '

3, [5) Mot asenior, or other

. H you were not an undergraduate Major in economics. in
which of the following areas did you specialize?

30% {1) Social Sciences (including Business)
4% (2} Enginesring

X% {3) Biological or Physical Sciences

7% {4) Mathematics (inciuding Statislics)
4% {5 Humanities

In quesiions E through |, inciude in your answer the courses in
wshich you are curréntly énrolied only if you have completed more
than half = term.

E. How many semesier {quarter) courses beyond the lirct
course have yOu had in microgconomic analysis (the study of
individual economic units--markets, firms, consumers,
workers)?

24% (1) None

405 (2} One

18% (3) Two

8% {4} Three

6% (5) Four or more

F. HOw many semester {quarer) courses have - had beyond
the first course in macroeconomic analysis {the study of ag-
gregate economic beénavior including monetary theory}?

23 (1) Mone

37°. (2) One

21% (3) Two

8% (4} Three

8% (5} Four or more

G. How many semester {quarter) courses have you takanin eco-
nomic statistics and econometrics? T
37% (1) None
36% (2) One
16% {3) Two
5% {4} Three
3% {5) Fourormore
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H How many other semester {(quarter) courses in economics
have you had including the introaductory course{s) ?

% (1) None

10% (2} One oriwo
18% {3) Thrae or four
24% (4) Five orsix
42% {5} Seven of more

I. How many semasier (quarier) courses iN mathematics
{inctuding mathematicat probability and siatistics) have you
taken?

5% (1) Two orlewer
% {2y Threeor four
% {3} Five

¥o (4 Six or seven

9 (5 Eight or more

- ADVANCED EDUCATION TEST

Content :

the courses of study most commonly of-
is Placed on Ihe relationships among the
ucation, the particular pallern of courses
afy to be jess crucial then their abilily to in-
tegrale the knowledgeling skills 1hey have gained.

The test questiond, for the most part. ask the student to solve
problems wsing bhsic concepts, knowiedge. understanding. and
abilities irom those areas fraom which the substantive content of
educalion is generaily drawn—lhal is, hisiory. philosophy.
Psychology. and sociofogy. Various concerns.in educalion are
consid®red. Thesae concerns and the relative weight of each in the
test are (1) educational goals. 15 perceni; {2) admimstration and
suparvision of the schools. 15 percent: (3) curriculum deveioPment
and organization. 15 parcant: (4) leaching-learning. 40 percent: (5)
evaluation and research 2ppraisal, 15 percent. The {ollowing out-
tine providas graatar deta«.

Questions are drawn fro
fered. Since the emPhasi
content dimensions of
studants have laken is |

1. Educationa? Joals, including {a) the aims of education and thew
propongnis and justification, hewed philoscephically and in his-
torical perspective; (B the clantication and teasibility ol a variety
ol possible goals of education. with particular reference to
Physical, emotional-stcidl, and intéllectual develobPment; (€) the
rote of education as related to a pluralistic. society. communily
goals. social probleris. and so on

2. Administration and supervision of the schools. including {a)
sources ol influence ang avthority. viewed historically and Phito-
sophicaliy: (b) psycholugical considerations, such as grouling
tor learning ang slaft and student marale, {c) the teacher's lagal
righls and responsibilities. sociologiCa! considerations. such as
communily characterislics. needs. asPirations. and roie n
eaducatianal planning.

3. Curriculum development and organization. including (a) evolu-
tion ol the cirriculum in the schoois and Philosophical dimen-
sions of curricwlum issues: (1) curriculum as related to stades of
growth and development and learning {actors: {C) curricuium as
related to societal demands on education. and SO On.

4 Teaching-learning. including {ai the evolution of theonegs of
tzaching-tearning ang their relationship to curriculum types and
teaching styles: logical aspects of teaching. in¢luding defiming,

kS

explaining. questioning, and avalualing claims: (b} nature of the
learner, including intelleciual, emotiGnal-social. and physical
development: the teaching-learning process. including kinds of
tearning. basic concePts and Princibies of 18arning. guidance of
Igarning in Ihe classroom: (¢} sociological considerations, such
as the influence of scuial class stratilication on t8aching, styles
of teaching and patterns of social conlrol, and tha teacher’s rola
as a mamber of a social system.

5. Evaluation and research appraisal. including (a) the iustilicatibn
and meaning of research conclusinns and the bearing of evi-
dence on sducational decisions: current Irends and issves and
thewr historical persp- ctive; (b} elementary slatistical, measure-
mant. and evaluation concepts and lechniques beaaring on the
appraisal of rnethods, individuals, small groups and the broader
society,

Studeots are called uPon to demonstrate their knowledge of lacts.

terminology. theory and, concepts, evidence. and prolessional

sources al the same bmsd they demonstrate their skill in using the
cognitive processes—th I is, recall of knowledge. comprehension.
application. analysis. aod evajuation. A typical question, for
example, might requira the student to make a prediction based cn

‘understanding of the social structure ol the ghstto lamily. Another

exampl® would be a question that considers the justification ol a
teacher's particular course of action by the use of an approoriate
generalization ot a teaching theory.

Responses to Background Questions, 1970-714
(N = 24,979}

A, Atwhat point are you in your studies?

1% {1} | am in or have just comPleted my junior year of unaor-

graduate study.

24% (2) )am an undergraduate senior.

30% {3} | have a bachelor's degrae but am not Presently enrclled
in graduate schoe).

28% (4) | am in of have just complsied my first year of graduate
study.

14% 1Sy i am in Or have completed my second year of graduate
study.




4%
11%
7%
%

2&%
I

1%
I

14%
24%
5%
Eho

7%

F)

o
8%

%
14%
1%

wnat graduate degree do you intend to seek ”

{1) tdo not plan to pursuse graduate study.

{2) t plan to pursue graduate worn Dut not to obtain a
graduate degree.

{3; I plan to obtain lerm:nal MA., M.S.. Grother degres al the
master's leval,

{4) 1 plan to obtain MA., M. S, or other masier’s leval degree
leading to a doctoral degree.

{5 ¥ plan to obiain Ph.D.. Ed.D.. or other degree at the doc-
toral level.

In which of the toliowing areas did you major as an under-
araduate? -

{t) Education (Including elementsry, secondary, and any re-
lated subject area speciatization)

{? Natural sciences. mathematics

{3) Social sciences

(4) Humanities. line aris

(9 Other

In which of the following types of insthitutions divd you do most
of yous undergraduate work?

(1) Four- or five-year colioge offening primarily tiberal arts

{2) Four- or five-year coliege offering primarity teacher prepa-
ration

{3 State university

(4) Privaioly endowed universily

{5! Other

If you are presently working toward a graduate degree in
education. in which of the following areas are you con-
centrating your work?

{1) Administration artd/or suparvision

{2) Curriculum aad instruction

{3) Psychological ioundations hincluding educational
psychology. human growth and developmen!. mental
hygiene, etc.)

{4) Social foundations (including history. prulosonhy. and
sociology of education)

{5) Pupil personnel services (including guidance. sbec:al
education. etc.}

Hew many semester (Quarter) courses have you completedin
the area of agminisiration and/or supervision?

{1} Nona

{2} One

{3} Two

{4} Thres

{S) Fourormore

How many semester (quarter) courses has e you compléted in
the area gf currcuium and msiruction?

(1) Nore

(3) One

(3 Two

‘!t Three

{5} Four of more

ERIC

Aruitoxt provided by Eic:

H. How many semester {(Quarter} courses have you completed in
iho area of psychoiogical foundalions?

3t%

1%

15%

10%%

14%

tt) None

{2) One

{(3) Two

(4) Tnree

{5 Fouror more

I.  How many semestar (Quartér) courses haveyou cormpleted in
the area of social foundalions?

{1) None

21% {2) One

10% (3} Two

6% (4) Three

%% (5! Fourormore

43%

Valigity Data

1. The subjects of a study by Sckhoff {1966) were 185 secondary
education majors and 111 elernenary education majors with 30 or
more quarter hours accumulated at Winona Siate College. The pre-
dictors were scores on the GRE Advanced Education Test and the
Miller Anologies Test and undergraduate grade-point average. The
crterion was overall graduale grade-point average. Stepwise
ragression analysis showed ihat the GRE scores added practically
nothing to the prediction for secondary majors, and the MAT scores
added nothing to the prediction for elementary majors. Elimination
of these predictors then yielded the beta weights and multiple cor-
relation coefficients betweean the two predictors and tha criterion
shown i Table 6.

Table 6: Beta Weights and Muttiple validity Coefficlents
Using Graduate Grades as the Criterion for Education
Majors at Winona State College

Bats Waghts
GRE MAT UGFA Cotrglation
Elementaryin = 111} e - 2 30
Secandery n = 185) - a3 41T 51

*Sigmiticant gt tha 05 1ovel
'Signiticant at the 01 jgval

2. The group involved in a study by Roscoe and Houstan (1969)
inctuded 231 students who successfully completed the doctoral
program in education at Colorado State Coliege and an additional
21 students who were admitted, completed 30 quarter hours, and
then were dismissed. The predictors inctuded scoras on the GRE
Advanced Education Test and the GRE Aplitude Test (verbal and
Quantitative). The ciiteria were Qrards-poinl average in doctoral
studies. graduation versus dismissal from the program. a normative
judgment. and an ipsative judgment, To secure the normative judg-
ments. test 5Cores and other predictor variables on 30 represenia-
tive students not identified by name were preésented to 16 graduate
professors. The professors rated the students’ prospects as doc-
torai students. To get lhe ipsative judgments. the same 16

75
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arofessors werp given the names of doctoral graduates The
prolessors rated th 2 protassional promise ol 10 studenis on the st
whom they knew, The results are shown ik Table 7

Tahte 7. validities for 252 Students in Education
at Colorado State College

! * Crrtania

! Grage.Poinl  Graduahonvs  Normalve  Ipsative

| Proaaictars Average Tharmissal Judgmant  Judgmant
GRE Advanced Educanon 2R % 17 30
GAF Verpa! Aty a2 Il ] 26
GAE Quanhitalive &0y 20 2n 27 17

All coratatons sigrithcant beyond the 01 18vel

3 a3 trord study, by Willams, Harlow and Grab 11970}, the sub-
jects ware 84 students admitted 10 the doctoral program in the
Education Department of the University of North Dakota between
June 1962 and June t967 The prediciors included scores on the
GRE Advanced Education Test. the GRE Aptitude Test, and the
Miller Analogies Test. grade-point average f0r the bachelor's
degree, and grade-point average for ithe master’s degree. The cri-
tena were doctoral grade-point average and graduabion vs non-
graduation As of February 1969, 33 of the students nad graduated
and 51 had not graduated or been in attendance during the preced-
irg 21 months. The correlahons between Predictors and cnteria are
shown 1n Table 8. Tabie 8A gwes the means and siandard devia-
tions of the predictors and Criteria

Table 8: validitles for 84 Students in Education at the
University of North Dakota

Critera
Graduation vy
Fredicions Docloral Grades Nongraduanon
GRE Advanced Educanon oa kIS
GRE Verbal Atulily -0 0a
GAE Quantitative Abiy - 42
MAT Q2 W0
Grades 1or Bachelor s Degree 132 02
Grades for Master's Degioe at 22

‘Signihcantatihe 0S1evel
‘Bignihcant ai the 01 fenesl

Table 8A: Means and Standard Deviations of Predictors
and Criterion for Students Graduated and Not Graduated

Graduvated Hol Graduated
in -« 3y in =58
Predicior Cntenorn M sD M sD
GRE Advanced Educaton 589 3% 554 38
GRE varbal Ability 515 75 503 71
GRE Quantilative Abinty 556 101 S04 T
MAT 517 854 495 114
Grages tor Bachelor s Oegres 2715 a9 273 1}
Grades lor Masters Degroe 354 24 343 25
Ooctoral Grades arn 31 s 75

In addition to the six predictors listed above. mine other predictors
were used. The 15 predictors gave a multiple correlation of .51 for
doctoral grades and .65 tor graduation vs nongraduation. The last
multiple correlation was significant al the (1 level. '

ADVANCED ENGINEERING TEST

Engineering 15 an extremely broad giscipline. The subdisciplines of
chemecal. civil. electncal industrial. and mechanical engineering
aro all represented on the commitiee of exarmuners and are included
in Ihe test. The aim 1s to ask engineering questions that are
sufficlanty fundamental and general so that alt 2angineers. regargd-
ess of iheir specialty, can reasonabiy be expected to answer them.
Since mathemalics is basic to all branches of engineering. a
substantial number of questions are devoted to mathematins. Two
subscores, engineenng and mathematics usage. are provided.

Content

Questions for the engineenng subsgore are based on matenal com-
mon to the several Lranch.as of engineerning and usuvally studfed
during the first two collegiate years. The areas from which ques-
tions may be draw" are as foltows

Mechanics: statics. dynamics. kinemgtics, strength of materials.
thermodynamics, fluid mechanics. transfer ang rate mechanisms.
heal. mass, momentum: structure of matter. electncity: chemustry:
nature and properties of matier. including the pariiculate. hghtand
sound, computer fundamentals: engineenng judgement.
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Approxmately 80 to 90 questions on these topics make up this
part of the examination.

Questions for the mathematics usage subscore have been de-
veloped from two viewpoints:

1. There is a body of intuitive mathematical concepts —in contrast
to facts and formulas-—that forms the basis upon which persons
select from several possible approaches that one best fitted to a
particular situation they have encountered in their disciphne.

2. There is a body of knowledge of mathematical facts that should
be at the fingertips of those who use mathematics—facts for
which they cannot always seek verihication it they are to work
efficiently in their discipline.

The mathematics backgfound assumed & not more than two
courses in calculus with some simple ideas from hnear algebra and
probability—ideas that usually precede or accompany introductory
catculus. This subscore is based on the following kinds of ques-
tions. mtuitive calculus problems. lactual recat’ guestions. and a
limited number of other types of mathemauss quastions.

The intuitive calculus questions consist ol three sets ol ques-
Lons. approximately eight 'n each set. involving graphs of func-




tions. In each set the students must use basic calculus deas toin-
terpret the given graphs and derive (nformation concerning graphs
or paths that are not drawn and ' 1atf they construgt for themselves
from information available in the given higures yn order tO answer
the questions.

In addstion to the questions in the wo mathematics usage pans, a
few mathematics questions appear in the engingenng parts of the
test. Scores on these are part of the mathematics usage subscore

Responses to Background Questions, 1970-71
{N = 7,858)

A, Atwnat point are you 1n your studies?

Fe (1) | am 0 Or have Just completed my jun Or year of under-
graduate study.
52% (2) | am an undergraduate sermior.
23% (3) t have a bachelor's degree but am not presently anroiled
in graduate school.
11%  (4) | am i or have just completed my first year of graduate
study.
&% (5}t am in or have completed my second year of graduate
study.

8. Wha! graduate degree do you intend to seek?

5% (1) tdo not plan to pursue graduate sludy
2% (2) | plan to pursue graduate work but not to obtan a
graduate degree.
52% (3) tplanto obtain terminal M A, M S  or other degree at tre
master’s lavel,
25% (4} | plan to obtain M A., M S | Or other master 5 level degree
leading to a doctorai degree
14°%  {5) | plan {o obtain Ph D . Ed D.. or other degree atl lhe Joc-
toral level

What 15 the branch of €ngineenng = which you are presently
registared or were most recently registered ! (Mark one space for
question C or D to answer this question actcording to the fallowing
code.)

c.

12% {1} Chemical engineering

1% ({2} Cwvilengineenng

34% (3} Electrical engineering

3% (4) Industral engineerng ,
20 {5) Mechanical engineening

ERIC
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1°c {1} Agnculturalenginsenng

&0 (2} Aeronaufical engineernng

2o {3y Metallurgical engineering

19 (4) Nuclear engineering

9“a 15} None ol the above in ether {C) or (D}

Validity Data

The subjects 1or a study by Creagér {1965) were 300 male applicants
tor Nationa! Science Foundation feliowships in 1955 and 1956. The
predictors were the GRE Aptitude Test {verbal and quantitative} and
the Advanced Engineering Test. Qne criterion was time fapse
between attainment of the B.A. and the Ph.D.. codad 35 shown
betow:

B.A-Ph D Time Less No Ph.D. by
Lapse (in yearsy’ thana 4 5 6 7 & 9 Aug. ‘64
Coded varabie 1 2 3 4 5 8§ 7 e

A second critenon was the dichotomous variable of attaining or not
attaintng a Ph.D. by Augus! 1964. The third critenon was the
dichotomous variable of atfaining or not attaining a Ph.D. in the
average time taken to attain a Ph.D. in the fieid. The relationships
between predictors and criteria are sh~wn in Table 9

Taple 9: Validities of GRE against Doctorate Attainment
for 300 Males Who Were Applicants for National Science
Foundation Fellowships in Engineering in 1955 and 1956

Cnleng
Ph © w0
Ph D by 1964 Averngo Timo
Rgfiecien B A.Ph D Pont POt
PrediCiors Time Lapas* Biseniat Bisenal | aenal Biaerial

GRE Yerbal Ability 28 28 41 28 432

GRE Quantitahive Aty 21 a1 a 19 28
GRE Advanced

Enginaening J2 n 45 n 46

Composie 35 J4 50 kI 0

‘Cotrdatcng between the coded vanabie for 8 A -Ph.D nme japae given above end the
orediclars with Ine sifns averied

o
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ADVANCED FRENCH TEST

Content

Rather than slress any one content area. the commitiee responsible
fur tha lest thies 10 achigve a balanced approach The test encom-
passes quesuons on reading comprehension. hterary interpreiation
and cnbicism, hterary history. and culture and civization

The seclrons on reading comprohens:On and an ltérary in-
terpretation and criicism ace des:gned (o 185t comprehension on a
sarely of levels Questions deal with vOcabuilary recognion and
use 5t context o geterming meaning. sensithity Lo style and iterary
vAlUES. and abiity to tolluw 1re developme. * of an authar s
thought Prose and poétry selections reépresent vonigus penods and
ganras from the sixteenth century 10 the present Textk vary
considerabiy in length as welt as 1in the number of Qquestions based
s themn

In the ser on on iiterary history whichinciedes the Middle Ages,
auestions raquire specihc anformation on mMaor works. authors,
trerds ang mavemants anid the abiity to grasp sigmilicant rela-
nonships Questions apout Frénch culture and civiliZation 1ouch
upon such tOpcs 45 geography, history. institutions. and the arts
and sciences Mher Queshons concern delimions of the genres,
thear evaluation the vOcabulary of rhetong, and the deas pro-
nounded in the last 30 years by the new crincs, noOvensts, and
“ramatsis In this way. the commidiee allempls 10 recognize the
crical spproaches to iterature that are becoming more prevalen®
without neglecting the broad evolutiOnary perspecuives stil con-
sidered vahid

Literary selections and questions give approximately equai atten-
ton G &t centunes from the sixleenth through the twenfteth.
Knowledge of the tanguage igrammar. 1dioms)is nof tested 1n ques-
hans separate romonteécprehve réading selections. and hingurshics
15 ot tested at ah
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Responses to Background Questions, 1970-71
(N - 2,472}

A

I

65°,
209

?00

doo

dOD
360

499 -

26:0

172,

9°x
90°.

3%
21°%

23%

15%

B5%

119

§5%
17%

-
s

3

At what point are you 1n your studies”

{1} I am in or have Jjust compiated my junior year of ur(or-
graduate study.

(2) | am an undergraduate semor

{3 | have a bachetor's degree but am not presently enritied
in graduate school,

{4} 1 am in or have just compleleg my first year ol graduate
study

15) | am in or have completed my sersond year of grad-=le
study

What graduate degree do you intend to seek

{1} 1do not plan to pursue graduate study

{2) | pian to pursue graduate work bul not to obtun a
graduatedegree.

{3; 1 plan to obtain terminal M A M S or other degree =1 the
master’s level

{4) | plan to obtain M A, M 5. or other master's lavel déy 6e
{eading to a doctoral degree

{15 | plan to obtain Ph D Ed D . or other degree at the noc-
toral level.

Was French regularly spoken in your FOmMe when you wr :9 3
Child?

{1} Yes
{2} Mo

for what length of time have you stuched «n or hive¢ 1 2
French-speaking country ?

11y Not atali

.7} Some. but less than three mon1hs
{3} Threeto six montns

(4 Six months to one year

{5} More than one year

What)s {or was} your undergraduste major field?

{1} French
{2) Anothertoreign language
{3 Other

Cine h

If you majored n French as an vndergraduate. which
following was most emphasized in your courses?

(1} Franch hiterature

{2) French language proficiency

{3 Civilizenon and culture (InClud.ag area studies)

{4) Linguistics {history of 1anguage. structure of langua-ae)
(51 Other




ADVANCED GEOGRAPHY TEST

Conieni

The guestions :n the Advanced GeograPhy Test are drawn from the
tourses of study most commonly oftered Approximatelv 40 percent
of the guestions are devoted 10 physical geography and 60 percent
to human §60graphy Questicns on Physical geography deal with
such 'opics as chmate. tandforms. biogeography, vegetat:an, soils.
the environment as a system. water, and cartography. Questions on
human geograpny cover such arsas as economuc geography.
resources. transportation. trade. seitlement. and population. Some
queshons requare knowledge of more than one area Or more than
cne aspect of geography Increasing empPhasis 15 being placed by
the committee reésponsible tor the test on inCluding questions that
call for apahcanon by the students of thewr powers of reasoning and
analyhcal skaills vaiher than merely their cabacitv tor recall

Responses o Background Questions. 1970-71
(N 982)

A ATwhiat nont dare youHn sour studes”

et b am ngf have Just completed my inne o sear of undes-
graduare srudy

53°- & tam anundergraduate sermor

21%> 131 Enave a bacheinr s degree but am not presenth, er . _tled
n graduate schaol

12 SO amoan or have just competed My Yrst yedr of gradoate
gty
o S b amoan o bave completed my gecond vear of graduate
g
B ownat graduate degree do you raend 1o séek ?

b bdo natphan to pursae gradueate study
fr- idy 1 plan 10 oursue graduate wOrk but no! to obtain a
graduate degree
47 - 3 iptanto oblainterminzl MA M S or other degree at the
rmaster s level
357 o tplantoobrain M A M S or other master s leval degree
tading to a docioral dagreeg

14 . S tplastoobtan Ph) Ed D or other degree at the doc-
teral 1eval
O

c

Hn
24°,
22%.
10%
12

660 =

41%¢
21°%:
159,
107,

o

53%
46°

63 a
5%,

How many semester {quarterl courses have you had in
physical geodraphy?

(1} One or tewer

{2) Two

{3 Three or four

{4y Five Or six

{5 Seven ormore

How many semester (quarter) courseés have you had in eco-
nomic geography?

{1} One oriewer
{2} Two

{31 Three or 1our
{4) Five orsix

{5) Seven or more

How many semester {quarter) courses have you had in
cuitural geography?

(1) One or fewer

{2) Two

{31 Three Qr four

{4) Five orsix

{5) Seven or more

Have you had any courSes in geographiC thought and
me&thods ?

(N Yes
121 No
Have you had any courses in cartography?

{1} Yes
{2} No
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ADVANCED GEOLOGY TEST

Content

Megern geotogical thinking crosses many subjact boundaries. and
numergus queshions in the lest refiect this tendency Nevertheless
sach queslion reasonably falls into one ol three major categqones

A separata subscore is reported for each of these three cate-
gornies_ A turther descriphon of the content follows

i STRATIGRAPHY. PALEONTOLOGY. AND

GEOMORPHOLOGY 70 questions

Stratigraphy

Sedimentoiogy

Paleantotogy (invertebrate and vertabrate)
History

Geomorphology. inctuding glaciology
General. including oceanography

om>

nmo

I STRUCTURAL GEOLOGY AND GEOPHYSICS 70 questions

A Structure—tield relations

B Struclure —dynamics {expenmental and thearetical)
£ Tectorics

D Isostasy. gravity. and magnetism

E Earthquakes and seismology

F  Heat and elecirical properties

G General. inctuding planetoiogy

1l MINERALOGY. PETAOLOGY. AND

GEOCHEMISTRY 60 questions

A Mingratogy
i Chemical compostions
2 Physical properves lopical. x-rays. and crystallography)
B Petrology
i Fieldreiations
2 Composttions and mineral assemblages of rocks
€ Geochermstry
1 Solutions
2 Phase equihbria
D Aadiemelir:c datng
E

Economic mineral depos:ts

The Advanced Geology Test s designed o measure important
ab:huas, as follows

* Abihty to analyze geologic phendémena using. (or éxample, maps,
graphs. cross sections. thin sections. block diagrams. diagrams
resulting from ins{rumental methods. and percephons i three
dimensions.

* Ability to comprehend geotogical processes, inciuding compre-
hension through the application of physics. chemistry. biology.
and mathematcs.

* Abiity to demonstrate knowledge of basic geology

a0

Responses to Background Questions, 1970-71
{N = 1.836)

A.  Atwhat point are you m your studies?

o (1) | am in or have just compleied my jumor year ol under-
graduate study.
£4° (2) | am an undergraduate senioy,
15% (3) | have a bachelor's degree bul am not presently enrolled
m graduateschool.
9 (4) 1 am  or have just omplated my first year of graduate
study.
8% (5) | am in or have completed my second year of graduate
sludy.

B wWhat graduaie degree do you intend to seek ?

2% {1} | do not plan to pursue graduate study.
1% (21 1 plan to pursue graduats work byl not to obtain &
graduate degree.
a7% (3) | plan to obtain terminal M. A.. M.S , or other degrée at the
master’s level.
37 (4) §planto obtain M.A.. M.S., or other master’s level degree
leading to a doctoral degree.
2Z% (5) i plan to oblain Ph.O., Ed.O . or other degree at the doc-
toral level.

C. Did you major in geology as an undergraduate?

872 (1) Yes
11% {3} No

D. If geology was no! your undergraduate major. in which of the
following fiedds did you concentrate as an undergraduate?

2 (1) Biology

1% ({2) Chemistry
#o (3) Physics

Zs (4} Mathematcs
%% (5) Other

E. Wwith respeci to graduate schools. why are you taking this
test?

26°% {1) Togainadmission to a graduate school only.
7%« {2) Vo secure hpanciat assistance from a graduate school
anily.
57°¢ {3) To gain admission to and secure hnancial assistance
from a graduate schooi.

F  Are you taking this 1est tn order to secure financial assistance
from the National Science Foundation”?

t6°% (1) Yes
78% (&) No
Validity Data

1. A group reported on by the Office of Educalional Research
{1960) was composed of 78 students registening for graduate work
in geotogy at Yale Umversity in the years 1952-1961, inclusive. The
predictors were scores on the GRE Advanced Geology T~.. and the
GRE Aptitude Test (verbal and quantitative). The criterion was a

&2
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composite rating ot the students by facully members The correla-
tions wilh thia ¢ritenon were 51 tor Advanced Geology. .32 tor
varbaj abiity. 38 for quantitative ability. and .54 for an optimatly
waighted composite of the three prediclors

2. The subjects for a study by Creager ( 1965} were 119 male appli-
cants lor Nahonal Scence Foundahon fellowships in 1955 and
1956, The predictors were scores on the GRE APtitude Test (verbal
and quanttativel and the Advanced Geology Test. Dne cnterion
was time lapse between altainmen: of the B.A_and the Ph.D., coded
as shown hatow

BA-Ph D Time Less No Ph.D, by
Lapse in years) thand 4 5 6 7 8 9 Aug 64
Coded variable 1 2 3 4 6 7 a

A second critérion was the dicho1omous variable of attaining or not
altarning a Ph.D by August 1964, The third criterion was the
dicnhotomous variable of attaining or not attaining a Ph.0. in the

average time taken to attain a Ph.D. in the field. The relatonships
betwesn predictors and critera are shown in Table 10

Tahble 10: Vaildities of GRE against Doctorate Attainment
for 119 Males Who Were Applicants for National Sclence
Foundation Felloweghips In Geology In 1955 and 1956

Criena
PhD
Ph D by 1984 Average Time
Reltected B A .Pn.O.| Point Point
Predictory Time Lepte’ Biserini Bisenal | Bisenal Dwenei
GRE verbai ability 25 P ] A1 .26 38
GRE Quanttative Abdity 26 21 ar 24 33
GRE Advanced Gealody 22 20 27 22 0
Composite i a3 45 a2 A4

'‘Corralalions betwaer the coded vanabid tor B A -Ph O, hima 1apse guwen aboye &nd 1he
e 1073 with tha hghs rgvrsed

)
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ADVANCED GERMAN TEST

Content ) B. What graduate degres do you intend to seek?
Rather than stress any one content area. the committee responsible 3% {1} I donotplan to pursue graduate study.
for the test endeavors o achieve a balanced approach. The test en- Fe (2) 1 plan to pursue graduate work but not 0 obtain a
compasses questions on German structure and idiomatic usage. graduate degree.
reading comprehension. literary interpretation and sensitivity. liter- 38% (3} | plan to obtain terminal M.A.. M.S., or other degrea at the
ary history, and culture and civilization. A few questions also touch master’s lovel.
on basic concepts of linguistics. 27% (4) 1 plan 0 obtain M.A.. M.S_ or other master's level degree
Prose and postry selections. prncipally from nineteenth-century leading to a doCtoral degree.
and twentieth-Century literature and of various degrees of difficulty. 26% {5) 1 plan to obtain Ph.0., ED.0. or other degres at the doc-
are designed to test comprehension on a variety of Jevels. In addi- toral level.
tion to measuring accurate compréhension of content, questions C. was German regularly Spoken in your home when you were a
deal with litorary axpression. 3ansitivity o style and literary values, child?
titerary criticism. and the ability 1o follow the development of an o
author's thought. The questions on literary history. from the Middie 17% {1} Yes
Ages to the present. require spacific information on major works. 8% 12} No
authors, trends. and movements and the ability to grasp signiticant D. Do you now speak German with native of near-native
relationships. Questions on German cuiture and ciwmtization touch fluency?
upon history. gaography. institutions, science, and the arts. §1% (1) Yes
Literary selactions stress the twentieth century heavtly and none
47% (2 No

are earlier than the nineteanth cantury. both iction and nonfiction
are represented. However. questions on hterary facts embrace the E. Whendid you begin to study German?
entire history of German literature from the Middie Ages on.
Sensitvity to literary styie is tested through Specific wem types.
Knowledge of grammar and idioms and apphed hnguistics are
tested separately.

10% {1} in gradeschool
T {2) In junior high school
42% (3 In high school
279% (4} As acollegefreshman
12% (5) As acollege sophomore or |3ler

Responses to Background Questions. 1970--71 F. For what length of time have you studied in or tived n a
{N = 782) German-speaking country?
A Atwhat pont are you i your stugies? 21% (3) Notatait

14% (2) Some. but less than three months
9% (3) Three to six months

25% {4} Six months to one year

30 (5) Morethan ong year

Fe (1) | am in or have just completed my junior year of under-
graduate study.
64% (2} 1 am an undergraduale senor,
18% (3) | have a bachelor’s degree but am not presently enrolled

h graduate school G. whatis (or was) your undergraduate major field?
e {4) | am in or have just completed my Nhirst year of graduate 79% (1) German

study 4% (2) Another toreign language
6 (S 1 am 0 or have just completed my second year of 17% {3} Other

graduate study.

H. it you majorzd in German as an undergraduate. which of the
lollowing was most emphasized in your courses?

50° (1) Literature

14% (2} Language proficiency
¥o {3) Cwilization and culture (including area siudies)
3% {4) Linguistics (history of language. structure of tanguage}
4% {5) Other

a2
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ADVANCED HISTORY TEST

Content

The quest.ons in the test are drawn from the courses of study most
commonly offered Major considerations that have determined the
coritent and form of the Advanced History Tast are the yses made of
the 18st anc the wide variation in preparation of the students taking
it

In other words. the test provides one measure of the exgerience
anh undergraduate major in history has acquired in the discipline of
history and of the knowledge and abilities required for gruduate
work in history. saore specitically. this expérience consists of {1) fa-
miliarity with fustoncal data and {2) the ability to apply knowledge
gaineg by this famihanty. particularly to perceive relationihips —
both those invalving individuals and movements and those that are
chronological--and to analyze historical material in various forms.
such as histoncat documenis Or passages from historical works
The potential graduate student should &iso have an understanding
of the meaning and use of sources and the significance of move-
ments and perods Thus, the test measures factual knowledge not
tor itself but as 1t facitates the understanding of pernods. trends.
and relationships.

The problem of centent coverage 1n a single history test s com-
piex. It 15 alimost impossibie to delimit the field of history 1n araa, In
time. and n scope. Moreover. no common core of knowledge is re-
quired of alf history majors in all colleges. In the Advanced History
Test. all the questions refer to the history of the United Statas and
Europe [somewnat more Juestions zre devoted tO the )attar than
the former) because these ramain the areas in which the greatest
number of stydents concentrate There may be questions involving
an understanding of the relahonsthps among these and other
areas Simiarly. questions deal with economi¢ social. and -
tellectual —as well as pohical —history 1n about equal propartions
Atthough the majtrity of the questions concern the peried after
1789. the Middite Ages. the Renaissance. and the Retormation are
also covered

The committes responsible fur the test s acutely aware that his-
tories other than those of Europ® and the United States have
increasingly assumed a graater place n the curricuium, both as re-
quired courses and electives, For many years. in fact, the GRE Ad-
vanced History Test inciuded Questions on As:an. African. and
Latin Amencan hislory in 1969 the commile reluctantly decided
to stop ncluding such questions in the test. Given the limited
number of students enrolled 'n courses in other than European and
Urated States history, 1t had always been difficult to judge how
many questons could provide adeduate coverage or useful conclu-
S10nS. What was decisive, however. was the evidence in the ost
results that the examinees as a whole did pooriy on such quéstions.
Aithough the commuttee wouid hke to have kept them in the tast as
acknowledgment of the nsing importance of Asian. African. and
Latin American styd,es. It was neither fair to the majority of
students nor good test-making practice to present questions that—
however Dasic—were unlikety to be answered correctly by able
students with extensive backgrounds in the prevailling EyroPean
and Amencan history curniculums

More recently. on the basis of a course survey avallable to the
committee from a background questionnaire filled out by
examinges n Advanced History. 1t was decided—agan
rgluctantly —not to resume testing n Asian. Afnican. and Latin

Q
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American Mstory at this time. The commuttee. however. continues
1o monitor curniculum developments to deternine whether a
chang® n test content is warranted, .

History 15 typical of most of the Agvanced Tes's in that it is a
highly reliable test but one of greater than midate difficulty for the
test population. Attempts to reduce the ditfici ity of the History Test
are being made through decreasing the rvading time needed to
answer the application questions. dimbhushing the emphasis on
economic history, and posing more basic duestions on Russian and
Eastern European history.

Responses to Background Questions, 1570-71
(N = 10,637)

A Atwhat point gre yOu in your studies ?

o (#) I am in Or have just completed my junior year of under-
graduate stydy.
62% (2) lam an undergraduate senior.
21% (3 | have a bachelor's degree but am not presently enrolled
in graduate school.
5% (4) ) am in or have just completed my first year of graduate
study.
4°s (5) ) am in or have comPleted my second year of graduate
study.

B. What graduate degres do you intend to seek?

4% {1} 1 do not plan to pursus graduate study.
2% (2) ) ptan to pursue graduate work but not to obtain a
graduate degree.
407  (3) 1 plan to obtain terminal M.A., M 5., or other degree at the
master's level.
31°%  {4) I plan to obtain M.A., M 5., or othier master's level degree

leading to a doctoral degree.
{5 t plan to ottain Ph.D.. ED.D.. or other degree at the doc-
toral leve).

20%

In answering question$ C through !, include the courses you are
presently taking.

C. How many semester {quarter) courses have you had in United
States history {including the Colonial peniod}”?

{1) None

{2} One o7two

{3) Three or four
{4} Fivearsix

(8) Sevenormore

5%
25%
34%
21%
15%

0. How many semesler (quarier) courses have you had in
ancient history and medieval European history {including
coyrses in the history of individual European countries)?

{1} None

{2} One

{3 Two

{#) Threa

{5) Fourormore

197
27%
24%
13%
16%%

83

)




How many semoster (Quarter) courses have you had in the
Renaissance and early modern European history fo 1789
{including courses n the history Of individual European
countries}?

24% (1) None

I™% (2) One

23% (3) Two

% (4} Yhree

8% (5} Fouf or more

F How many semesier {quarter) courses have you had In

modern European history from 17B210 the present (including
courses in the history of indwvidual European countries)?

16% (1) Mone

29% (2) One

24% {3) Two

ol GRE Advanced History Test scores and the criterion of grade-
point averages in all graduate study was 56. The coefhcient was
sigmificant atthe 05 level

2. A group sludied by Lannholm. Marco, and Schrader {1968) was
compPosed of 66 students hrst enrolied in a particular graduate de-
partment of history between the falt ©! 1957 and June 1960. The pre-
diciors were scores on the GRE Advanced History Test and the GRE
Aptitude Test. and undergraduate grade-poOint avarage. The cni-
terion was success in graduate study. delined g5 having earned the
Ph.O. or being still enrolled gnd r.ted by faculty members as
ouistanding or superior in 1he fall of 1963, The resuits are Shown in
Table 11.

Table 11: Validitles for 66 History Students

14% {4} Three
16% (5) FOur or mote

G How many sernester (quarter) courses have you had 10 the
history ot China andior Japan?

68% (1) None

20% (2) One
™ (3 Two
2°s (4} Three
2% (B) Four or more
H How many semester (Quarter courses have you had in the
nistory of Atrica {inciuding courses 10 the hrstory of indi-
vidua!l African countnes)?
84% {1} None
11% (2 One
X0 (I} Two

r-biasnai Maan Standard
Carralahon ParGrmance * Deviation of
with on Perioymance on
Fredictor Critanan pradiCtor Predictor
GFR  Advanced Hittory 5 565 98
GHE Verbal Abihty a1 575 118
GAE Quanttative Ability 36 509 128
UGFA 44 293 £
Optimally Weghind
Combination 59

3. Another group studied by Lannhoim et al. (1968) was compoOsed
ol 28 students first enrolled in a particular graduate department of
hustory between the fall of 1957 and June 1960. The predictors were
scores on the GRE Advanced History Test and the GRE Aptitude
Test. The criterion was success in graduate study. detined as hav-
ing earned the Ph.0. or being still enrolled and rated by faculty
members as outstanding or superior in the faji of 1963, The results
are shown in Table 12.

E

Q

s ) Three
1?c {5} Four OFr more

{  How many semester (Quarter) COUTSes have You had 1h the
history of Latin Amenca {ncluding courses in the history of
mndraidual Latin American couniries”?

73%  {1) None

17" (21 One

6% (3) Two

2c {4 Three

Zao {5 Fourormore

Validity Data

1. A group reported on by Johnson and Thompson (1262) was
composed of a small number of graduate students in history at
Sacramento State College. Tne correlation between the predictor

84
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Table 12: Validities for 28 History Students

r-biasnal Mean Standard
Carrslation Pericrmance Omviatian ol
with on Periormance gn
Preciclor Cntenon Preaicior Pradiclor
GRE advenced History 46 96 T
GRE vorbal Ability - 04 647 94
GRE Quanhitative Abhly -1 549 1014

4. poberts (1970) studied the records of 63 students who had
enrOited at Wake Forest University from Jung 1964 to Jung 1970 for
graduate study in history and who had completed at 18ast nine
hours ot graduate work. The correfations between graduate grade-
Point averages and GRE scores were -.31 for verbal ability, —.18
for quantitative " abitity. and —.31 for Advanced History.

O
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ADVANCED LITERATURE IN ENGLISH TEST

Content

The tast contains quaskons on poetry. drama. biograbhy. the essay,
cnhcism, the short story. the novel, and. 10 a hmited extent. ihe hs-
tory of the language The tesl draws on Enghsh and Amencan htera-
ture of all periods: ¥t ajso contains a few gueshons on wall-known
foreign wniters and on works. including the Eibie. transiated from
foreign languages ThroughOut. the amphasis 1S 0N major authors.,
works, and movements.

The qQueshons may be somewhat arbitranly classified e o
groups. tactual and cnhcal. The factual questions test a student's
knowiedge of the major wniters usually studiad \n college literature
courses For example, the student may be asked to idently a
writer's maor contnbuhion to hierary history. to assign a literary
wOrk to the period 1n which 1t was wrnitten. 1o idently the primary
theme ol a work. to (dentily common kinds ol poetic meter. to
racogniZe alildrary allusion in a gven context, to idenlily a writer of
work described 10 a brief crilical comment. or 1o delermine the fe-
riod or author of a work on the basis 0f the styld and content of a
short excerpt The cnibca questions fest the abilily to read a litérary
taxt Parceptively Students are asked to examine a qiven passage of
prose or postry and o answer questions aboy) the author’s thesis
Or 1deas and his Or her use of figurative language. Such queshons
also deal with form and structure. literary techmgues. and various
asPecis of style

Otten examinees will fee) the Test has discovered and emphatized
areas in which they are ieast adeguate. In facl examinees tend o re-
member most vividly those guestions that proved troublesome
Students taking the GRE should remember thal, in a test of ap-
proximately 230 Questions. much @l the matenal presented no
undue difficuity The very length and scope of the examinaton
evantuatly wark (o the benefit of the students and give them an op-
Portunily to demonstrate what they do know NO one s expecied to
answer all the queshons carrectly

Responsesto Background Questions. 1970-71
(N = 14,079}

&  Atwhal paint are you it your studies?

2*s (¥ | 3m in or have Just compleled my junior year of under-
graduate siudy
" 6% {21 1 am an undergraduate senior
22°a {31 | have a bachelor’s degrea but am not presently enrotied
in graduate school
10°s (4} | am in Or have Just compieted my hrst year of graduate
Study
3« (5 §am n or nave completed my second year Of graduate
study.

Q
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B.

2%
13
22
21%%
420,

2?°'D
450,
18°%
6%
4

5dey

10

%
5%

What graduate degrae do you intend 10 seek?

(1) Ido not plan 1o pursue graduate study.

{2) | plan to pursue graduate work but not to obtain a
graduale gegree.

{3) | plan to obtainterminal M.A., M.S., Of other degres atthe
master's level.

{4) I planto obtain M.A., M.S.. Oor Diher master's level degree
leading lo a doctoral degree.

{51 | ptan to obtain Ph.0., Ea.0.. or other dediee at the doc-
torai level.

What was yourundergraduate major?

{1) English

{2) History or philosophy

{3) Socialscience

{4) Foreignlanguage

{5) A naturalscience or malhematics

tt you studied English in college. in which of the lollowing
areas did you concentrate?

{1} English literature

{2) American hterature

{3) Comparative literature
{4) Linguistics

{5 Composition and rhetoric

How many semester {quarter} courses in English literature
have you taken?

{t} Fawer ihan two
2y Twoorihree
{3} Four ortive

(#) Six orseven

{5) Eight or more

How many semester (quarter) coursas in Amencan literature
have you taken~

(1Y Fewer than two
(2} TwWO Or thrae
{3) Four or five

(4) Six orséven
{5 Eight or more

Which of the following best describes a comPrehansive his-
toncal survey of English literature (as opPosed to a period or
genre coursel which you may have taken in college?

(1} A two-semester full survey (at 18ast from Chaucer 10 the
twentieth century}

2y Aone-semesier full survey

{3} The first hall Of a twa-semester survey

(4) Thesecond half of a \wo-semester survey

{5} Nosurv . course takan

BS




H. In what period has your undergraduate preparation been
most thorough {in number of hours taken)?

5% (1) Old and Middle English
14% (2) Renaissance
10% (3} Restoration and eighteenth century
26% {4 Romantic and Victorian
36°% (5 Modern

. In what genré has your undergraduate preparation been
most thorough {in number of hours taken)?

t0% (1) Drama
31% {2) Poetry
47% {3} Fiction
4% {4} Prose nonfiction
4% (5) Other

Validity Date

1. The gri:?bp included in a study by Lannnolm, Marco, and
Schrader (1968) was comPosed of 98 students first enrofled in a
particular graduate department of English between the fall of 1957
and June 196G. The predictors were scores on the GRE Advanced
Literature in English Test and the GRE Aptitude Test. The criterion
was success in graduate study. delined as having earned the Ph.D.
or being still enrolted and rated by faculty members as outstanding
o superior in the fall of 1962. The resutts are reported in Table 13.

Table 13: Validities for 58 Literature Students

2. The grouP in a second study by Lannholm et al. {1968) was
composed of B1 students first enrotled in a particular graduate de-
partment of English batwean the fall of 1957 and June 1960. The
predictors were scores on tha GRE Advancad Literature in English
Test and the GRE Aptitude Test and undergraduate grade-point
average. The criterion was success in graduate study. defined as
having earned the Ph.D. or being still enrolled and rated by faculty
members as outstanding or superior in the fall of 1963. The results
are reported in Table 14,

Table 14: Validities for 81 Literature Students

r-Disanal Mean Standard
Corratation Partormance Deviation of
wiih on Perdofmance On
Pradigtor Cr:terran Fredictor Pradicter
GRE Agvanced Litaratu-e
in English n 105 EL
GRE Veroal Abihty 25 124 L]
GAE Cusnhilan ve Aty 13 Sré 108
Optimally Wegnied
Combrnahon 3

86
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r+-bisenal Meaan Standard
Corralalion Performance Caviation of
with on Parlarmance an
Prédicior Criterion Pradicior Pragictor
GAE Advanced Literature
wn Engliah 43 528 a7
GRE verbal Ability 32 &1 102
GHE Quantitskve Abil.ty 45 450 a6
UGrPA 49 308 51
Cplimaily Waighted
Combinatien 67

3. Roberts {1970) studied the secords of 60 students who had
enrolled at Wake Forest University from June 1964 to Juna 1970 for
graduate study in English and who had completed at least nine
howrs of graduate work. The correlations between graduate grade-
point averages and GRE scores were .17 lor verbal ability. .01 for
quantitative abitity. and .54 for Advanced Litarature in English.
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ADVANCED MATHEMATICS TEST

Content

The questions n the test are drawn trom the courses of study most
commonly offereq. Approximately 50 poercent of the queshons in-
volve analysis and its applications-—subject matter that can be
assumed to be common to the backgrounds of almost all
mathematics majors. About 25 percent of the questions in the test
are in linear and abstract algebra.

The remairung portion consists of a few questions 1N each of
saveral other areas of mathematics currently ofiered to under-
graduates 10 many inslitutions. Included are such areas as
probability and statistics, number theory, set theory, logic. com-
binatonial analysis, topoiogy, numencal analysis. and compuler
programming. There are also Questions that ask the candidate to
match “real-hfe” situations to appropniate mathematical models.

Because the material in the last-méntioned 25 percent of the fest
is 50 tiverse. no usetul purpose would be served 1n attempting to
deacribe any substantial pari of it. HOwever, the material in analys1s
and algebra. on which 75 percent of the test is based. 1s probabiy
well enough detined to make the following somewhat More detailed
dascription useful.

Analysis. The usua! matenal of two years of calculus. Including
tregonometry  analytic geometry (through ¢oric sections and
quadric surfaces), and introductory ditferential equations. intro-
ductory real vanable theory. as Préesented in ¢ourses such as thase
aphtied " advanced catculus”™ or “methods of real analysis’ that in-
clude the elementary topoiogy of the hne. plane. 3-space. and n-
space as wel as Fiemann integration. and. it1s hoped. Stieitjes and
Lebesguentegration

Tapics in Algebra. Group ‘abehan. cychcl. subgroup. narmal
subgroup, quatient group permutation gioup, order {01 group. of
element). La Grange's Theorem. ring. ideal. integral domain, zero
divisor heid. polynom:al nng. congruence modulo an integer, di-
wistbility, division algonithm (for integers. polynomials). homomor-
phism. isocmorphism, and aulomorphusm (for groups. nings, fields),
/sector space. kernel. null space. dimension. hnear ndependence.
dual Space. inner product space. inear transfarmation. matnx of a
hinear transformation. Charactenstc r0ol. trace. delerrminant.
matric operations. similandy of matrices. spectral theorem {0r
normal matnices (possibihty of diagonahzation)

Neénther the description of analysis nar the st of tapics in algehra
15 intendud to ba wxhaustive Obviously. it 15 necessary o under-
stand many other concepts. but 1115 hoped the descriphon will
provide the prospective examinee wilth a usetul 1dea of the matenal
past and present commttees of exarmners have considered. and
nOw consider. 1o be appropriate for a test designed to measure
knowledge. skills. and aptitude needed for graduate study in
matheémahics

It should be emphasized that . "owiedge of the matenal
described above s a necessary. but nat sufticent. condihion for
corractly answering the queshions i analysis and algebra. Actualy.
a substantal number of questions require np more than a good
precalcuius backgraund. and. 1n general, questions are intended
to test more than straight knowledge and. indeed. concentrate
on testing {1} understanding ol fundamenlal concepts and {2) the
ability to choose among and anply these Concepls i noved
sstuaticns

Q
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A substantial number of “insightiul” questions are inctuded
Such questions have atleast two avenues of approach. one obvious
and requinng tedhious manipuiations. and the other not at all ob-
vious bu! requiring littie, if any, computation or manipulation.

Responses to Background Questions, 1970-71
(N=7131)

A Atwhat poini are you in your studies?

4. {1} 1 am in or have just completed my jumor year of under-
graduate study.

{2) tamanundsergraduate senior.

{3} 1 have a bachelor's degree but am not presently enrolled
in graduate scrlool, .

s (4) | am in or have jus{ completed my first year of graduate

study,
62, (5} t am 10 or have compleled my second year of graduate
study.

Gdg
l 60 o

degree doyoOu intend to seek?

5% (1) idon
2. (211 plan

plan 10 pursue graduatse study.
ue graduale work but not 10 obtain a

38 (3 inat M.A., M.S., or olher degrée at the
e
B4ce (4 1p . M.S.. or other master’s (evel degree
ral degree.
28°%; {5) l plant .D.. Ed.D.. or other degree al the doc-

toral ievel.

C. Which of the iollowing best describes your reason 1or taking
this examination?

%5 (1) ¥ is required to qualify for a Nationa! Science Foundation
Feltowship.

{2) Itis required 11 applying for a graduate schoal fellowship
orassistantship.

(3) 1t 15 required for continuing graduate study at my institu-
lion,

7o {4) Itas required for earming an undergraduate degres at my
institution.

(5) Other

44o.°

177

21%

D How many semester {quarter) courses in mathematics have
you taken abave the levei of precalcuius mathematics?

240,

28°%

219,

10%

185,

(1) Eight ar fewer

{2) Nineto eleven

{3y Twelve to fifteen

(4) Sixtesn to twenty
{5) Twenty-ane or more

E. In which aof the tollowing areas of mathematics has your
study been Mmost concentrated?

(1) Res' analysis

3= (2) Complex analysis

{3; Algebra

¥s {4y Topology

F» (5} Geometry
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F. In what aroa other than mathematics was Your under-
graduate preparation strongest?

15% (1) Compuler sciance

24% {2) Physics

1% (3} A natural science other than physics
6% (4° Philosophy

41% (5} Dther

G. How many semesi®r {quarler) coursos have you taken in
computar sciance?

36% (1) Noundergraduale or graduale
44% (2} One or two undergraduate: no graduate
13% (3) More than wwo undergraduate; no graduate
4% (4) On®e or two graduate
2% (5 Throe or more graduate

H. What is the total number of mathematics semester (quarter)
coursds 1N which you were tested primarily on your ability to
writé out proofs?

13% (1) Ncone
14% {2} One
19% {3) Two
28% (4} Three or lour
26% (5 Five or more

. What is the totat number of mathematics semester (quarter)
courses in which you were tested primarily on your ability to
solve problams 1n the gense of'ODtaining a numearical answor
toa problem?

15% (1} Two or fewer

25 {2) Three orfour

24% (3) Five orsix

27% (4) Seven or more but not all
5% (S Al

Table 15: Validities Using the Criterion of Attainment
of ihe Doctorate for 845 Natlonal Science Foundatlon
FeHlowship Applicants in F1athematics in 1958-61,
Splitinto Two Random Halves

n =423 s N =422
r-tn3arial Pradictor r-braarial Prediclor
Parformance Perfarmance
Correlanon Coreelanen
with Stangard wilh Standard
Pradictors Crterion | Mean  Deviaton | Cntengn Maan  Deviation
GRE Advanced
Mainematics' 38 6593 15349 ET 64 93 1554
GRE verpal
Abrlity ! 27 2 95 10 96 az 62 63 1133
GRE Cuanmative
Abmiy* 27 72 67 951 26 7154 1014
UGPA* ol | 252 & /0 22 24 248 77 43,12
Aeterence
Lettars’ 23 42 &0 93a L 27 42,59 g €9

'Scaitd score wiln fnird ot droppad
Dne 1our-pont scale Mulbiphsa by 100
‘Zera to 6 multiphed by 10

B9

Valldity Data

1. A group studied by Rock (1972) was composed of 845 appli-
canls for National SQi_gmce Foundation fellowships. Most applied
for first-ypar NSF fellowships in 1958-61, The prediclors were
scores On the GRE Advanced Mathematics Tesl and the GRE Ap-
lilude Test. undergraduate grade-point average, and an average
rating of reference letters. The criterion was attainment of 1he doc-
torate by June 1968. The group was spllt into random hatves: the
validity coetficiants for each hall are shown in Table 15.

2. The group invoived in an earier study by Johnson and
Thempson {1962) was composed of a smail number of graduate
studernts in malhematics at Sacramento State Eollege. The correla-
tion betwaen the predictor of GRE Advanced Mathematics Test
score and Ihe criterion of grade-point average for alt graduate study
was .76. This coefficient was significant at the .05 level.

3. Roberts (1970} studied the records of 37 students who nhad
enrolled al Wake Foresl University from June 1964 to June 1970 for
graduale study in mathematics and who had completed al least
nine hours of graduate work. The correlations bewween graduate
grade-point averages and GRE scores ware .- i for verbal ability, .55
tor quantitative abiiity, and .47 tor Advanced Mathematics.

4. The subjects for @ study by Creager {1965) wers 250 male appli-
canls for Nafional Science Foundation fellowships in 1955 and
1956. The predictors were scores on the GRE Aplitude Taest {verbal
and quantitative) and the Advanced Mathematics Test. One cri-
lerion was time lapse between attainment of the B.A. and the Ph.D.,
coded as shown below: :

B.A-Ph.D. Time Less No. Ph.B. by
Lapse{inyears): hand4 4 5 6 7 8 9 Aug. 64
Coded Variable: 1 2 3 4 5 B 7 6

A sacond criterion was the dichbtomous variable of attaining or not
attaining a Ph.D. by August 1984. The third criterion was the
dichotomous variabie of attaining or not attaining a Ph.D. n the
average time takan t0 attain a Ph.D. in the field. The reiationships
balween predictors and criteria 2re shown in Tablg 16.

Table 16: Valldities of GRE against Doctorate Attalnment
for 250 Males Who Were Applicants for National Science
Foundation Fellowships in Mathematics in 1955 and 1958

Cniteria
.l oin'
Pr D by 1964 Averaga Time
Aeaflucted B A.PR.D.|  Pont Poinl
Predictors T-me Lepas' Biseral Bwerisl | Beral  Bizenel

GRE varbal AbHity 3l 2z 30 b e 27

GRE QUanttative Ability 25 26 ag 23 32
GRE Agvenced

MethemBtics 6 34 a7 R an

Composits .38 35 48 Q4 a8

LorrelatGny betwsar the coded vanable far B A Ph D Lkme |gPas given shove and ’
Ihe Prechcior wilh the S:9n% reversad.




ADVANCED MUSIC TEST

Content

Questions in the test are drawn from the courses of study mos!
commonly offered. Examination of curricuium oftérings reveals
that two major areas of study~—music theory and music history —
constitute the core ot most undergraduate music programs. These
two areas provide the content focus of the Advanced Music Test.
About 40 percent of the questions deal with music thoory: the re-
mainder deal with music history and literature. Since a number of
the questions relate 1o style analysis. which may combine aspects

"of both history and theory, the percentages are approximations

Only.

Approximately three-fourths of the theory questions deal with
traditional theory and about one-fourth with contemporary theory.
Aspects of theory covered in the test range from such fundamental
concepts ag scales. intervals, and key signatures to concepts re-
lated to jazz and contemporary composition. Other examples of
topics in music theory include cadences, canon. lugue. modes.
rhythmic devices. principles ol instrumentation and orchestration,
quartal harmony. polychords, serial music. and electronic music.

Questions dealing with music history and Hterature cover four
mistarical periods—Medieval-Renaissance. Baroque. Classical-
Romantic-impressionistic. and Twentieth Century. The Questions
are relatively evenly divided among the four periods,

A number of cognitive abilities are measured in the test. Ap-
proximately one third of the questions in the test are devoted to
style analysis. These questions are intended to test ability tu inter-

_ relate lacets of musical knowledge. such as styles. composers. and
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historical periods. and ability to analyze musicai passages. inciud-
ing score reading—with application of appropriate principles of
theory. harmony. and instrumentation. The remaining two-thirds of
the questions measure familiarity with basic musical terminology.
concepts. and principles: ability to read and imerpret musical nota-
tion: and ability to identify, lrom written musical notation. composi-
tions and such musical elements as intervals and scales.

Listening skills—which are not tested—are. of course. basic to
the study of music. An experimental listening test was administered
and its validity studied in the early 1960°s. However, the limitations
of a testing program that must accommodate the needs of a variety
of students have prevented the inclusion of such a listening
measure. 11 should be noted that correlations between the experi-
mental listening test and the written test are quile high,

Responses to Background Questions, 1970-71
(N = 2,503}

A. Atwhatpoint are you in your studies?

2% {1} I am in or have just completed my junior year ol under-
graduate study.

52% (2) | am anundergraduate senior.

24% (3 | have a bachelor's degree but am not presently enroiled
in graduate school.
12% (4) | am in or have just completed my first year of graduate
study.
8% (5) | am in or have completed my second year of graduale
Study.
Q

B.

%
I

53%

27%

13

A43%
8%
8%
%
A%

24%
7%
6%
26%
S

21%
51%
12%
™%
5%

22%
10%
16%
12%
5%

1%

2%
T%
1}0%
79%

40%
35%

16% -

Lo

4%

What graduate degree do you intend to seek?

(1} 1do not plan to pursue graduate study.

{2) 1 plan to pursue graduaté work but not to obtain &
graduate degres.

{3) i plan 1o obtain terminal M.A., M.S_, or other degree atthe
master's level. ’

{4) | plan to obtain M.A., M.S.. or other master’s level degree
leading to a doctoral degree.

{5} t plan to obtain Ph.D.. Ed.D.. or other degrese at the doc-
torai level.

In which of the following areas is your music Specialty ?

{1) Music education

{2) Appiied music {performance)

{3) Music history and literature-musicology
{4} Music theory-composition

{5) Other

H you have a declared major instrument. within which ol the
following group does it lall?

{1} Voice

{2} Piano-organ

{3) Strings

{4) Woodwinds-brass
{5) Percussion

Which ot the following most accurately identifies the type of
institution in which your training is currently baing received?

{1} Music departmentin a teacher education institution
{2) Music departmentin a liberal arts institution

(3 Music schoo! or fine arts achool

{4} Music conservatory

{5) Dther

How many Semester (quarter) courses have you had
specklically in ear training and sight singing?

{1} None

(2) One

{3) Two -

{4} Three

{5) Four or more

How many semester (quarter) coursas have you had that
poriain specifically to music theory ?

{1) None

{2} One

i3 Two

{4) Three

(5) Four or more

How many semester (quarter) courses have you had that
pertain specifically to orchestration and instrumentation ?

(1) None

{2} One

(3} Two

{4) Three

{5) Four or more
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. How many semester (quarter} courses have you had that
pertain specifically to music history and literature?

1% (1) None
6% {2) One
23% {3} Two
21% {4) Three
47% {5} Four or mOre

ADVANCED PHILOSOPHY TEST

Content.

The members of the tommitted responsible for the test recognize
that the subject matter of prilosophy is itself a topic of philo-
sophical debate and that the subject can be taught in many dil-
ferent ways. Therafore, the test Guestions cover a wigde range of ma-
terial and approaches to philosophy so as 1o reflect the diversity of
curriculums and student preparation.

A principal aim of the examination is to test the student’s under-

-standing. To this end questions have been devised that will favor

the student who has read both widely and critically in philosophy
and questions avoided that can be answered by a student who has
chosen to rely on outlines and summaries in preparing for tha
axamination. Thus. 'although' some of the questions can be
answered by drawing on purely factual information. the emphasis is
on analysis. interpratation, and reasoning.

Most of the tast is devoted to figures and problems in Western
philosophy. with only an occasional question orrOfiantal systems
ol_ thought. About one-third of the questions}d’ssess philosophic
reasoning and application of logical principles. The greatest his-
toricai emphasis is given to the period betwean 1600 and 19p0. but
the student is expected to show some knowledge of the ancient.
medieval. and contemporary periods as well. The medieval périod
racaives relativaly little emphasis.

Various kinds of questions are used ip test the students
comp#&tence in the broad areas of ethics. social and political
philosophy. fegic and philosophy of language. metaphysics and
philosophy of mind. and epistemology. The fields of philosophy of
science, aesthetics, philosophy of religion. and philosophy of his-
tory receive lessar emphasis. Some questions require students 1o
demonstrate their ability to grasp the implications of ideas: others
require them to identity important ideas of particular philosophers.
solve probiems in togic. or choose appropriate definitions of philo-
sophical tarms. Another type of question requires students to read
a passage. the source of which may or may not beidentified. and to
choose an answer on [he basis of their interpretation of the evi-
dence supplied in the text or by applymng what they have iearned
about the author ol the passage.’ _

Thers has been litlle attempt 10 include current moral and social
problems as subject matter lor philosophic discussion. This
omission should not D@ construed as a judgment on the validily of
approaching undergraduate philosophy through considering con-
temporary issues. Aather. it reflects the difficulties of anhcipating
changes in current concerns and of formulating questions insuch a
way fhat the students’ own views would notimpede their reading or
answering corractly.
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The establishment of subscores for factual information and philo-
sophic reasoning is currently being planned.

Responses to Background Questions, 1970-71

AN =1,570)

A, At what point are you in your studies?

3% (1) 1 am In or have just completed my junior year of under-
graduate study.

65% {2) |1 am an undergraduate senior.
18% {3) | heve a bachelor's degree but am not presently enrolled
in graduale school. :
8% (4) | am in or have just completed my first year of graduate
study.
5% (5) | am in or have completed my second year of graduate
studly. '

B. What graduate degree do you intend to seek?

3% (1) I1do not plan to pursue graduate study.
3% {2} | plan tp pursue graduate work put not to obtain a
. graduate degree.
15% (3 1 plan o obtain terminal M A, M.S.. or other degree a! the
master's lavel,
{4) I plan to oblain M.A.. M.S.. or other master's level degree
leading to a doctoral degree.
(5 | plan to obtain Ph.D.. Ed.D., or other degree at the doc-
teral lavel.

28%

4%%

C. Which of the fotlowing most accuratsly deéscribes your
preparation jn philosophy?

22% (1) Philosophy major with honors or independent or ad-
" vanced study ’

59% (2} Philosophy major

B% (3) Course work 8quivalant to that of a philosophy major

9% (4} Pnilosophy minor

2% {5 One course or nons

D. If you ara not & philosophy major. what is {was) your undér-
graduate major?

4% {1} Anatural gcience 0r mathematics

3% (2) Asocial science (including psychology)

4% (3) Alanguage or a literature of one Of the arts

4% {d4) History. politics. or government (including interdisci-
plinary area studies)

5% {5 Qther
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E. Which of the following best describes the‘material of the in-
troductory course in philosophy that you took?

41% (1) Typicai problems from different branches and periods of
philosophy
23% (2) Thedoctrines of a very fow major philosoPhars
8% {3 One period in the history of philosophy
11% (4) One of the areas of philosophy
12 (5 A systematic exposition of philosophical positions or
schools

F. How many semester (Quarter) courses have you had in 10gic?

17% (1) None

27% {2} One only. in traditional (nonsymbolic) logic

26% (3) One only. in symbolic logic

9% (4) One only. covering traditional logic and some scientific
method

19% (5) At 1east two, including both traditional and Symbolic
logic

G. How many semaester (quarter} courses have you had in the
history of philosophy?

9% (1) None

0% (2} One oniy, in ancienf philosophy

6% (3) One only. in modern philosophy

7% (4) A tuil year, covering ancient. medieval and modern
. philosophy

35% (5 Afullyear or more. including contemporary philosophy

H. Which of the following best describes your exposure to
Oriental Systems of thought?

42% (1} No courge work and no independent reading
29% (2) Independent reading only
12% {(3) Courses offering philosophy credit plus independent
reading
3% (4) Courses pot offering philosophy credit plus independent
reading .
13% (5 Course(s) in comparative religion or world rehgions
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L. In which of the following areas are you LEAST prepared 1o
answer Questions?

16% {1) Social and political philosoghy
2% (2) Aesthetics

35% (3) Prilogophy of stience

o (4) Metaphysics

10% ({5} Philosophy of religion

Philosophy Valldity Data

Lannholm, Marco. and Schrader { t968} reported on a group com-
posed of 42 students first enrolled in a particutar graduate depart-
ment of philosophy batween the fell of 1957 and June 1960. The
predictors were scores on the GRE Advanced Philosophy Test and
the GRE Aptitude Tesf. The criterion was success in graduate study,
defined as having earned the Ph.D. or being still enrolied and rated
by facuily members as outstanding or superior in the fal of 1963,
The results are rePorted in Tabie 17.

Table 17: validities for 42 Philosophy Students

r-biserial * tesn Sunderd
Corrslation Partormance Deviation of W~
with on Partosmance on

Predictors Crierion Praditiar Pradictor
GRE Advenced Prilascony A1 79 01
GRAE verbal Ability A7 0B 73
GAE Quantitative Anilty 44 646 az

|
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ADVANCED PHYSICS TEST

Contant

The purpose of the leat is to assess the studenis’ understanding of
furdamentel principles and Iheir ability to aPply these principles in
the solution of problems.

The approximate percenlages of queslions on contenl topics are
as follows:

PEPCENTAGE
TORIC OF QUESTIONS
1. Classical mechanics. inciuding Lagrangian
and Hamiltonian formulation :}
2. Fundamentals of slectromagnetism.
Including Maxwell's equalions 11
3. Atomic physics 15
4. Pnysical optica and wave Fhencmena 10
5. Quantum mechanics 10
8. Special relativity 7
7. Tharmodynamics and statistical mechanics 7
8. Laboratory methods 5
9. Nutlear and particle physics 4
10. Solid stéte physics 4
11, Miscellanaous 2

Responses to Background Questions, 1970-71
(N = 3,807)

A Atwhat point areyouinyour studies?

F%. {1} 1 am in or have just compieted my junior year of under-
graduate study.
67% (2} | am an undergraduate seniocr.
12% {3) i have a bacheior's degree bul am not Presently enrotied

in graduate schoot.

9% (4) | am in or have just compleled my first year of gra¢.late
Study.

7% (5} | am in or have completed my second year of graduate
sludy.

B. Whatgraduate degree doyou intend to seek?

2% (1) ldo not plan to pursue graduate study,
1% {2 | pfan to pursue graduate work but not 1o obtain a
graduate degree. -
14% (3} 1 plan to abtain terminal M.A.. M.S.. or other degree at the
master's levei, ’
25% (4) fplanto obtain M.A., M.S.. of other master’s level degree
teading to a doctoral degree.
57% (5) | plan to obtain Ph.D.. EA.D., or other degree at the doc-
torat levei. .
C. In which of the tollowing fields did you major as an under-
 greduate?
85% (1) Physics
4% (2} Mathematics
5% ({3) Engineering
1% {4) Chemistry
4% (5) Other

92

D. With resPect to graduate schools. what is your reason for tak-
ing this tes!?

168% {1} To gain admission to a graduate schooi only
8% (2} To secure financial assistance from a graduate school
only :
70% (3) To gain admission to graduate School and to secure
financial agssistance

"E. Arayou taking this test in order to secure financial assistance
from the National Science Foundation?

26% (1) Yes
6%% (2) No

Valldity Data

I. The group involved in a study by Micheis {1966) was composed
of 72 students who entered graduate institution A and 52 who
Anterad institution B in the fall of 1962, The predictors were scores
on the GRE Advanced Physics Test and the GRE Aptitude Test
{(verbal and quantitative). The crileria were a faculty ranking index.
Al,, of the students’ perfarmance based largély on grades in the
first year of graduate study and a faculty ranking index, Rl based
on performance in the first three years of graduale school. For instl
tution A, which admitted 24 students with Advanced Physics Tesl
scores below 600. the relaticns between predictors and griteria
were strong, but for institution B. which admitted praclically no
students with Advanced Physics Tast scores beiow 800, the rela-
lions between predictors and criteria were relatively weak. The
probabilities of finding Ihe relations observed in the absence of any
actual correlation between the predictors and criteriz are shown in
Table 18.

Table 18: Probabllities of Finding Relations Observed
between Predictors and Criterla In Physics
for Institution A and B If the Correlations
betweern Fredictors and Criteria were Zero

Probability
Predictar Criterion Inzlitution A Instituthion B

GRE Agvanced PhySica RI, 023 1
GHE Verbal Ability Ar, ] ]
GRE Quantitative Abitny AL, 024 62
Sum of Advanced PhY3ics end

Q 6 Ailily § * Al <.001 .82
GRAE Advanced Physics Rl, =00 .62

tt can ba concluded that the Advanced Physics and quantitative
ability scores are useful in distinguishing between outstanding and
poor physics graduate students. but not very useful for distinguish-
irJ among various levels of outstanding students.

2. The group included in & 3tudy by Voorhess {1960) was com-
posed of 68 graduate students admitted to the Department of
Physics of the University of Chicago from the fal! of 1950 through
the fafl of 1956. The predictor was the GRE Advancsd Physica Tesl
score and the criterion was success in graduate study. Successfui
students were those who obtained the Ph.D. of had passed the
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Ph.[. candidacy examinalion. Approximately 92 pertent of those
with scores of 800 or above on the Advanced Physics Test were in
the successtul group. Only 53 percent of those with scores below
800 were successful.

3. The group included in a siudy Dy Lannholm. Marco. and
Schrader {1968) was composed of 39 students first enrolled in a
particular graduate department of physics between the fall of 1957
and June 1960. The predictors were scores on the GRE Advanced
Physics Test and the GRE Aptitude Test. The criterion was success
in graduate study. defined as having earned the Ph.D. or being stil!
gnrolted and rated by taculty members as outstanding or superior
In the 1all of 1963. The results are reportad in Table 19. Some of the
raasons for unexpectedly {ow or negative correialions between
tests and performance are explained in Chapter 6.

Table 19: Vallditles for 39 Physlcs Students

r-pesangl Mesn Standard
Cortelation ' Partgrmance Deviation o1
wilh on ParlOrmance on
Pradiztor Cntenan Predictor Predicior
GRE Advanced Physics 02 603 107
+ QHE Yerbal Abihity 27 833 96
GRE Quantitative Attty 01 704 Toos

4. The group in anpother study by Lannholm et al. {1868} was
composed of 38 siudents first enrotied n a particutar graduate de-
partment of physics betwean the fail of 1957 and June 1960. The
predictors were scores on the GRE Advanced Physics Test and
undergraduate grade-point average. The cCrilerion was Success in
graduate study. defined as having earned the Pn.D. or being still
enrolled and raled by faculty members as oulstanding or superior
in the fall of 1963, The results are réported in Table 20.

Table 20: Valldities for 38 Physics Students

r.bisenal Mean Standard
Corratation Fertormance Deviatan ol
with an Porlarmance an
Predictar Crtsnan Preditor Pradictor
GAE Advanced Physica 69 621 21
UAPRA 40 313 45

1 (}}
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5. Aoberts (1970} studied the records of 27 studenis who had
enrclied at Wake Forest University from June 1863 to June 1970 for
graduate study in physics and who had completed at 1east pine
nours of graduale work. The correlations hetween graduate grade-
point averages and GRE 1est scores were — 50 for verbal ability.
-.01{or quantitative ability. and .30 tor Advanced Physics.

6. The subjecls for a study by Creager {1965) were 600 male appli-
canls for National Scisnce Foundation fellowships in 1955 and
1956. The predictors were scores on the GRE Aptitude Test {verbal
and quantitative) gnd the Advanced Physics Test. One criterion was
time lapse belwean attainment of the B.A. and the Ph.[).. coded as
shown below: .

BA-PhD. Time

Less No Ph.D. by
Lapse(inyears): thand 4 5 6 7 8 9 Aug. ‘64
Coded Variable: =~ 1 2 3 4 5 6 7 8

A second criterion was thedichotomous variable of attaining or not
attaining a Ph.D. by August 1984, The third criterion was the
dichotomous variable of attaining or not attaining a Ph.D. in the
#verage lime take:: 10 gttain @ Ph.D. in the field. The reiationships
between predictors and criteria are shown in Table 21.

N

Table 21: Validitie s of GRE against Doctorate Attainment
for 600 Males Who Were Applicants for Natlonal Science
Foundation Fellowshipsin Physics In 1955 and 1956

Critaria
Ph.D.in
Ph.D. by 1964 Averdje Time
Refloctsd 8A.PR.O.{ Point Paint

Prodic fors Time Lapse' Biserisl Biserinl | Bisenal Biserist
GRE varbal Abiity 16 A5 . g 42 A8
GRE Quantitative Ability 26 26 3 A .30
GRE Advarced Physicy 34 3z H fc | I ]
Camposite 35 3 43 .32 42

Correlalions batweon the todod vanable tor BA-Ph.D. bme I8Pse Diven sbove and
the Pradichors with (he 8igns reversed
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. Content

. In preparing the test. diversity of curriculums and backgrounds of
students are taken into account. The questions are drawn from the
courses of study most commonly offered.

The distribution of questions among subtields of tha discipline,
and within each subfield, according to skills. processes, and ap-
proaches is reviewed yearly by the commiltee of exammers. To
facilitate the process of allocating questions. the commitiae has
developed the following test specifications. The Specifications are
an Spproximation Of the content breakdown. bui the cell
percentages do not serve as rigid guidelines tor the selaction of

quastiong.
.‘ ; N
Specifications for the GRE
Advanced Polltical Science Test
Inier- Camparativa
national Pollticel Amsricen
Relatione Systams Qovernment | Generic | TOTAL
Law 2.5% 2 5% 25% 2.5% 10 0%
Polltics and Political
Benavigr 7. %% 12.5% 17 5% 50% | 425%
Logisiative
Executive and
Administrahve
Judiciel
Elnciions and
Voling
Athiudes

Governmeni StruCture:

Ovganization 25% 5.0%% 50% 12.5%
Theory and Approacnes|  1.5% 1.5% 20% Ts0m | 10.0%
Mathodatogy 10% 10% 1.0% 120% | 150%
TOTAL A 150% 225% 0% 2a5% | 90.0%

— . ):nslnry ot Politscal
- Thoughy © 100 1002
TOTAL 100 0%

Although specific information is needed to answer many of the
quastions. most questions are notfimited sciely to recall.

Responses to Background Questions, 1970-71
(N = 5,314)

A.  Atwhat point ara you in your studies?

3% (1 1 am in or. have just completed my junior year of under-
graduete study.
62% (2) 1am an undergraduats senior.
21% (3) | heve a bachalor's degree but am not presently anrolted
in graduate school.
8% (#) | am in or have just completed my first year of graduate
siudy.
5% (5 | am in or have completed my second year of graduate
study.
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B.

3%
2%

19%

2%
26%
41%

14%
26%

13%
25%

34%

5%
15%
26%
12%

P

19%

21%

I6%

102

ADVAMNCED POLITICAL SCIENCE TEST

What graduate degree do you intend to seek ?

{1} 1do not plan to pursue graduale study.

{2} | plan to pursue graduate work but nol 16 oblain a
graduata degree. -

(3) 1plan to obtain terminal M.A., M.S., or other degree at the
master's level, o

{4} 1 plan to obtain M.A., M.S., or other raster's level degres
leading to a doctoral degree. '

{5 1 plan to obtaln Ph.D., Ed.D., or other degroe at the doc-
toral levsl.”

What is (was) your undergraduate major? -

_ (1) Political science -

(3 Other sociul scidnce

{3) Mathematics or a natural science
(4) History or other humanilies

{5) Other

What is {was) your undergraduate minor?

{1) Political science

{2) Other social science

{9) Mathematics or a natural science

{4) History or other humanities !
(5) Other or not applicable

How would you classity the distribution of your course work
inpolitical science? '

(1) Highly concentrated in one figid

(2) Directed toward one field

(3) Fairly evenly divided between two major fieids
(4) Distributed among three fields ’

{5 Distributed equaliy across the discipline

In which of the following fields did you Concentrate your
undergraduate work in political science?

{1) American government and politics (including public taw}
{3 Urban atfairs *
{3 Comparative government and politics

{4) International retations

{5 Political theory {normative)

H you were given the opportunity to selact one of the follow-
ing tests or methods of reporting scores for graduate school
admission, which would you prefer?

{1) The current Advanced Political Science Test covering all
fialds, with a single score reported
{2) The currant examination, with separate scores reporled
for each major fieid conveared on the test
(3} A shortened version of the present test plus your choics
of one of three or four optional fisid tesis, with two
separats scores reported
{4) Your choice of two of the following fisld tests with two
. Scores raported: American Government and Politics,
" Comparalive Government and Politics, Internationat
Retationa. Normative Political Theory
(S Other
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H. Heveyou taken a political sclence meihodology and/or statis-
- tics course?

{1) | rave taken neither a methodology nor a statistics
course.
18% (2} | have taken a methodology course only
10% (3} 1 have taken a statistics course only.
5% (4) i have taken one course combining methodoiogy and
statistics.
5% (5) i havetaken both a methodology and a statistics course.

61%

I. Have you ever done independent research requiring the
collection, processing, and interpretation of data?

(M Yes )

{2) No

39%
59%

ADVANCED PSYCHOLOGY TEST

Content

The questions in the test are drawn from courses of study most

commenly offered within the broadly defined field of psychology. .

Questions in the test often requireé the student to identify
psychologists associated with particular theories or conclusions
and to recall information from psychoiogy courses. In addition.
some questions require analyzing relationships, applying prin-
ciples, drawing conclusions from experimental data, and evaluat-
ing experiments.

Although the test offers only two subscores, there are questuons
in three content categories. as follows:

1. Experimental or natural science oriented; with questions dis-
tributed about equally among learning. physiological and com-
parative, and perception and sensory-psychology.

2. Social or social science oriented. with questions distributed
about equally among personality, clinical and abnormai.
developmental, and social psychology.

3. General. including historical and applied psychology. measurs:-
ment, and statistics.

A separate subscore is reponted for enly the first two of these
categories. Evidence from students’ performance on test questions
shows that questions within each of the two subscore categories
are more closaly ralated to sach ‘other Ihan are questions in dif-
ferent categories. Each of the subscores reported for the test is
based on approximatély 40 percent of the questions in the entire
test.

Resesesrch Related to Additionat Subscores onthe
Advanced Psychology Test

Two subscores. Experimental Psychology and Social Psychology.
are currently reported fot the Advanced Psychology Test. The GRE
Board has considered, however, that it is'both desirable and feasi-
ble to report more detailed and useful part-score information on the
basis of the Advanced Tests.”” The recommendation that the repont-
ing of additiapal subscores on the Advanced Tests be investigated

stemmaed from a feeling.on the part of both the Beard and several of
the committees of examiners that more than a single score should

" be produced from three hours of testing and that tests wou'd be

much more useful—particuldrly to students-—if they could indicate -
strengths and weaknesses in the saveral subfieids of sach content
area. Alse, the Board and the committess recognized that such sub-
scores could be valuable for many counseling and placement deci-
sions.

However, in spite of the widespread agreement about the de-
sm!blllty of reporting as many subscores as possible, there are a
numbér of areas of concern—Iinciuding the relability and inde-
pendence of the subscores—that center on the eventual use of the
subscores. i the use of subscores were réstricted to placement and
guidance, the importance of these concerns would diminish. Place-
ment and counseling decisions are reversibie, whereas admission
decisions generally are not; therefore, much jower standards of
statistical adequacy-would be acceptable if subscores wers not
used for admission decisions. This would enable many more sub-
scores to be reported, while allowing test committees to give
continued emphesig to the various sléments In their disciplines.

A study was designed to investigafe the number of logicaily
meaningful subscores that could be generated from the Advancec
Psychology Test if the statistical standards for subscores used for
admission purposes are relaxed. The study examined the reliability
and independence of subscores based on the sight major content
areas ol the Advanced Psychology Test es an initial step in deter-
mining the extent to which the propositions endorsed by the GRE
Board were conceptualy and psychometrically feasible for exten-
$ion to the design and administration of the GRE Advanced Tesis.

On the dssumption that a subscore might be developed in sach of
the major contenf areas established by the committee as part of its
test specifications, content analysis was used to define fhe struc-
ture ol two forms of the GRE Advanced Psychology Test. Thess
areas. each of which would provide valuable data for counseling
graduate students, include: (1) Personality, (2) Learning. (3) Mea-
suremen!, {4) Developmental Psychology, {5) Soclal Psychology,
{6) Physiologicel and Comparative Paychology, {7) Perception and
Sensory Psychoiogy and (8) Clinical and Abnormat Psychology.
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The results of the study show that each of the eight subscores ap-
pears 1o meet the criteria of independence set for subscores 11 the
GRE Program. This confirms the validity of the cOmmiltea of
examiners' pelief thal subscores based on the eight content areas
would be about as independant as the Iwo subscores being
reported at present. The commiftee feels that subscores based on
the contant areas would be by far ihe mostusetut ohes for purposes
of guidance and plecement bacause the curriculum tends 1o be Or-
ganized in the Ssame way. , "

In addition, it ap-péars that subscores based on the content areas
devined by the commitiee have considerable potential to provide in-
formation about students with unusually high or low scores for use
in guidance and placement.

Factor analysis was used as a second and less sublective method
of examining the strycture of the two forms of the GRE Advanved
Paychology Test. and it pffers an independent description of the ob-
servad data.

Factor analytic techniques weare usad 1o invesligate wo seParate
questions: -

1. To what extent do the ilems in each conlent-determined sub-
scoro appear to be measuring a single general factor?

2. Do other logically valid and potentially useful groupings (sub-
scores) of the items éxisl in the data?

The commiltee falt that the rasults‘of the facior analysis of the
two lest forma were basically consistent in identifying factors that
measure primarily knowledge of jacts. knowledge of theories. and
powers of interpretation and analysis. However. the committee did
nol believe that subscores based on the factor analysis would be
useful for guidance and placement. The point was made that the
curriculum is organized along content-determined lines, and that

students nead to know their sirengths and weaknesses in those’

terms. The committee fell that the resulls of the factor analysis in no
way limited the usefulness of subscores based on content areas.

The committ@e’s content analysis is a logical way of relating 1est
content to the curriculum. and is intended 1o ensure that all the
major areas of the curriculum are appropriately représented in the
test. In view of the relative independence of the sybscores Dased on
content areas. the fact that @ach contént area did not emerge as a
separale factor in the factor analysis was not disturbing. Such a
resull is consistent wilh the fact that content areas are not learned
independeantly. that many require introduclory courses covering all
the major areas of psychology. and that much psychotogical theory
is applicable across content areas.,

The future of such sybscore reporting depends. however, on
tindings for other Advanced Tesls and significant changes in the
GRE Program to report such subscores in a way that would prevenl
their use for other than counseling purposes,

. S

Responses to Background Questions, 1970-71

(N=

A
4%

85%
18%

%

5%

23%
27%

45%,

10%

2%
4%

27%

79%
5%

%

1%
12%

B3%
1%
2%
2%

11%

17.578)

At what point are you in your siudies?

(1) | am in or have just comPlated my junior year of under-
graduate study,

{2) 1 am anundergraduale senior.

{3} | have a bachelor's degres bul am not presently enrolled
in graduate school.

{(4) | am in or have just compPleted my first year of graduate
study.

{5} | am in of have complated my sacond year of grad,ate
study.

What graduate degree do you inténd 1o seek ?

(1) 1do not Plan to pursue gradubtea study.

{2} 1 Plan to pursue graduate work but not to obtain a
graduate degree.

(31 | plan to obtain terminal M.A., M.S.. or other degree at the
master's level. ' '

(4} I plan 1o oblain M.A.. M.S.. or other master’s level dagree
leading fo a doclora! dogree

(5 | plan 1o obtain Ph.D. ED.D.. or other degree ai the doc-
toral [ovel. - t g

If you are now a college senios, which of the following best
describes your educational experience and your plang with
respect tp the éraduata study ol psychology? (If you are nota
senior. mark 5.

(1) 1 am an underyraduale major in psychology and I Plan to
do graduate work in psychology.

{2) 1 am an undergraduate major in psychoiogy and ! plan to
do graduate work in some olher tield related tq
psychology. -

{3} 1 am an undergraduate major in pSychology and | plan to
do graduate work in some field not related to psychology.

(4) 1 am nol an' uridergraduate majorin psychology but | plan
to do graduate work in psychology.

() Other

In what gensarai area would you classify your undergraduate
major?

{1} Social science

{2) Biological science

{3) Physical science

{4} Mathematics

{5 Other ' ’

What is (was) your undergraduate major?

{1) Psychology
{2) Philosophy °
{3} Sociolngy
{#) Education
{5 Other



"

F. In what area of psychology have you had the mast course
work?

31% (1)'Cllnical or abnormal
8% (2 Educational

{3) Experimental

{4) Social y
(5§ Other

G. Which of the following best describes your wark in these
three courses: ganeral {or introductory) psychology. experi-
mental psychology,'and statistics?

{1) Genaral psychology only

1% (2) Experimental psychology only

{3) Generai paychology and experimantal psychalogy only

(#) General pSyc.hology, experiméntal psychology. and
statislios -~

{5 Other

13%
168%

-

_ How recently have.you had a college or graduate course in
paychology?

{1) During the ¢urrent academic year
{2) During the previous academic year
{3} Two orthree years ago

{#) Four or five years ago

{S) Other .

in what area of psycholagy, it any. do you plan to pursue your
carger?

{1) Clinicat or abnormal

{2) Educatianal

{3) Experimental

{4) Social

{5 Other.ornotin psychology

Validity Data

t. Rock (1972) reported on a group composed of 778 appiicants
for National Science Foundation feilowships. Most applied for NSF
fellowships in 1958-61. The predictors ware scores on theGF}E Ad-
vanced Psychology Test and the GRE Aptitude Test {varbal and
quantitative), undergraduate grade-point average and an average
rating of reference istters. The criterion was attainment of the doc-
torate by June 1968, The group was split into two random halves;
the validity coefficients for each half are shown in Table 22

2.° A group reported on by Lorge {1960) was composed of 165
“graduate students majoring in Psychological Foundations ot
Education at Teachers College, Columbia University. Using the
score obtained on the dogtoral written examination as the criterion,
corredations of .41 with the GRE Advanced Psychology Test score,
.63 with the GRE verbal ability score. and .32 with the GRE quantita-
tive ability score were found.,

3 The'oroup involved in a study by Sistrunk (1981) was composed

of 73 graduate students in psychelogy. at the University of Miami,

The ¢orrelations between tha predictor {(GRE advanced Psychology
'scorg) and the criterion (department examination) was .56.

4. The group jncluded in 8 study by Lannholm, Marco. and
Schrader {19688} was composed of 47 students first enrolled in a

.
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Table 22: Validities Using the Criterion of Attalnment
of the Doctorate for 778 Natlonal Science Foundatlon
Fellowship Applicants In Psychology in 1958-61,
Split Into Two Random Halves

n =380 n =398 ¢
Predictor Pledictor
c::"""" Parformance c:?::ai:n Partormance
with Standerg with Standard
Predictors Criterion | Mean Devimtion| Criterlon | Maan  Deviation
GRE Advanced

Psychology' 19 6099 880 24 6087  9.05
GAE verbal :

Abslity! 12 63.52 4.25 19 83.47 226
GRE Quantitative -

Anlity! 33 58.89 11.34 14 0,96 10.h2
UGPA? 02 | 240700 a0 az 236.78 4296
Aatarence

Lattarst 18 4386 8.36 A4 4383 8.49

'ScalBd scorm with third digil dropped [
2Op a tour-paint scale multiplied by 100

n= 452

“Zarato 6 muttiphied by 10

particular graduate department of psychology between the fall of
1957 and Jun® 1960. The predictors were scores on the GRE Ad-
vanced Psycholégy Test and the GRE Aptitude Test. The criterion
was success in graduate study, defined as having earned the Ph.D.
or being still enroiled end rated by faculty members as oulstanding
or superior in the fall of 1963 The resulis are shown in Table 23.

Table 23:- Validities for 47 Psychology Students

L | N Ty

Standsrd
v r-piserial Hean Deviation of
Correlation Pariormancy Performance
with on on
Pregictor Cntarion Predictor Pradicior
GRE Advanced Psychology 35 6585 49
GRE Varbal Abilsty .28 705 62
GRE Cuantitative Adity .27 B78 8

$. Tnhe group involved in another study by Lannhglm et al. {(1968)
was composed of 38 students first enrolied in a particular greduate
department of psychology betwean the fall of 1957 and June 1960.
The predictors were scores on the GRE Advanced Psychology Test
and the GRE Aptitude Test. The ¢riterion was success in graduate
study, defined as having earned the Ph.D. or being still enrolled and
rated by faculty members as outstanding or superior in the fall of
1963. The results are shown in Table 24.

Table 24: Valldities for 38 Psychology Students

' Standard
f-biserial Mean Deviation of
[~ Pert Parl
) with on . on
Predictor Critarion Predicior Pradictor
GAE Advanced Peychology B ) | B840 65 ~
GAE Verhal Ability -02 &8s 8%
GRE Cusntitative Abikty 18 608 9




./-

6. A third study by Lannholm ot ai. {1968} involved a group com-
posed of 26 students first enrolled in a particular graduate depart-
ment of psychology between the fall of 1957 and June 1960. The
predictors were scores on the GRE Advanced PSychology Test and
the GRE Aptitute Test and undergraduate grade-point average. The
criterion. was success in graduate study. defined as having earned
the Ph.D. or being stil enrolied and rated by faculty members as
outstanding or superior in the fall of 1963. The results are shownin
Table 25.

Table 25: Validities for 26 Paychology Students

Stangarg
r-pisenal Mean Deviation ol
Corralation Periormanc# Partormance
with on on
Predictor Critenion Predictor Prechcior
GRE Advanced Paychology 29 507 75
GAE varbhal Abslity Fi #03 0
GAE Quarhitative Ability 45 548 46
UGFA 1t 296 .44

7. Agourth group studied by Lannhoim ot al. {1968) was composed
of 26 students first enrolled in a particular graduate department of
psychology hatween the fall of 1957 and Jupne 1960. The predictors
were scor@s on the GAE Advanced Psychology Test and the GRE
Aptitude Test. The criterion was success in graduate study. defined
as having earned the Ph.D. or being still @nrolied and rated by

- faculty members as outstanding or Superior in the (all of 1963, The
results are shown in Table 26.

Table 26: Validities for 26 Psycﬁology Students

\ Standard
. \ r-biaenal Mean Oeviatyon ot
N Carrplanon Performance Poriormance
S with on on
Predictor Cniterion PrachGior Pradictor
GRE Advanced Paychology - 35 g 66
GRE verbal Ability - 853 0
GRE Quantitative Abdily - 24 597 ]

Table 27: Validities for 31 Students In Psychology
at New York University

Perlofmance
Cntena aon Pradictors
Ph D Percantage Standuard
Pradiciors Altairment? ol A’y Mean Deviation
GRE Agvanced Paychology 66 a4 . 88 52
GRE verbal Abslity' 17 -M 156 72
GRAE Quantitative Abiliy! 22 17 1.07 B4
MAT -07 -2 -] 97
OveraH UGIPA 10 1" 293 a1
Paythology UGPA 04 2 334 49
N ber of Unde grad
PaytholOgy Courses a2 02 733 i
Partormance on Critera
Maan 952 51
Standard Devialior 3816 EEL LS
“GRAE Scores ure neithar v nor scaled scores ’
*Recxving Ph O = 1 notrecewing PhO =0
98

ERIC

Aruitoxt provided by Eic:

4

\_ 8 Thesubjects of a Study by Ewen (1969) were 31 men enrolied in

" _psychology at New York University no earlier than the fall of 1960
he prediclors were scores on the GRE Advanced Psychology Test,
the GRE Aptitude Test. and. the Miller Analogies Test. overall
undergraduate grade-point average. psychology undergraduale
grade-point average. and number of undergraduate psychology
courses taken. The criteria were attainment of the Ph.D. and
percentage of A" grades in gradyate school, Ot the 313ubjects. 16
earned the Ph.D. and 15 were dropped or wilhdrew. The zero-order
correlations between predictors and criteria are shown in Table 27.

9. The subjects of a study reporied on by Hackman, Wiggins. and
Bass ([1970) were 42 students who began doctoral work in
psychology at the University of Jllinois in 1963 The predictors in-
cluded scores on Ihe GRE Advanced Psychology Test and the GRE
Aptitud@ Test, the numbaer of languages spoken. the number of lan-
guges read. the number of semester hours of language taken,
as an undergraduate. undergraduate grade-point leverage in gJ|
courses in the junior and senior years. and the quality of the under-
graduate institution as judged by a faculty committee. The criteria
at the end of the first year of graduate study included grades. two
student assessmenls of their own progress, and two facuity judg-
menlis of sludent progress. The first studenl assessment deall wilh
how rapidly they thought they were progressing toward & doc-
torate. and the second dealt wilh whether or not they planned to
continue graduate study at llinois. The first faculty rating was made
by teachers who had had the students in a course. the second was
made by heads of departmental divisions. Six years after beginning
graduate work all students had either earned a Ph.D. or had with-
drawn. All students were rated by faculty members on a 9-point
scale of success to provide a long-term criteérion. The results are
shown in Table 28.

Table 28: Correlationa Between Predictors and Criteria for
42 Students in Psychology at the University of lllinola

Critena
End of Fursl Vear Alter
Studeni Seif Asassament Facuity Aabings | §Years |
Speed 10 Plans to 0apl. | Suctess
Prachictors Grades Owmgres Conlinue | Teachers Heads | Rating
GRE Advanted PayShology 28 0 A6 06 12 -1
GAE varba) Ability 22 45! .23 2 .20 19
GAE Quantiimbive Ability 15 AR a3 29 .23 ficF
No. Languages Spoken 04 -.04 - 39t - D4 | -2t
No. Languages Read 18 07 - AT o0 20 -.25
Hours LaMNJusge Stuay - 06 - 20 - 25 - 03 -2 -3
UGPA Last 2 Years .28 02 -.04 -48 85 -.22
Quahty o Underdraduate
Institution 15 g A6 a 06 Ficl

1Significant at the 05 leval.

10, A group reported gn by Newman {1968} was tomposed of 66
graduate_students studying for advanced degrees in Ihe Depan-
ment of Psychology at Washington State University. The pradictors
wer6 scores on the GRE Advanced Psychology Test and the GRE
Aplitude Test for 27 students. For the rémaining 39 students the
predictors were only the two Aptitude Test scores. The criterion
was graduate grade-point average. The results are shown in Table
9. X
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Table 29: validities for 88 Psychology Students at
Washington State University

Mean Standard
Correlat Pari Devinhon of
with on Peviormance on

Predicior Criterion Predicior PradiClor

GRE Advanced PaYchology

(n =27 o8 607 56
GRE Verbal Ability Q8 582 92
GRE Cuantitative Abdity an 535 104

‘B_vlgnlﬂull‘l at the 05 lwvel

11. The subjects tor a study by Creager { 1985) were 99 applicants
for National Science Foundation teliowships in 1955 and 1956. The
prodiclors were 8cores on the GRE Aplitude Taest (verbal and quan-
titative) and the Advanced Psycholagy Test. One criterion was time
lapse between attainment of the B.A. and the Ph.D.. coded as
ahown below.

-

8.A-Ph.D. Time Less

No Ph.D. by
Lapseiin years): thand 4 § 6 7 8 9 Aug. ‘64
Coded Variabie: 1 2 3 4 5 6 7 6

. A second criterion was the dichotomous variable of attaining or not
attaining a Ph.D. by Mugust 1964. The third criterion was the
dichotomous variable of attaining of not attaining a Ph.D. in the

© average time taken to attain a Ph.D. in the field. The relationships
between predictors and criteria are Shown in Table 30.

Table 30: Validities of GRE against Doctorate Attainment
for 99 Applicants for National Science Foundation
Followshipin Psychology In 1955 and 1956

Critena
PhD.n

g » Ph D by 1964 Avsrage Time

a.4-Ph.O. Poim Pamt

Prediclors ~ Time Lapge' Giasnsl  Biserial | Bigerisl Bisarat

GRE Verbal Atility 3 a3 18 A7 24
GHE Quantitabiva Ability 17 13 18 I 22
» | GRE Advanced PsyCholOQy ) 25 k) 30 a2
Composite 34 2% . 34 R 42

‘Correlations betwean 1he ¢Oded vanabie for 8.4 .Ph D Lme lapas Qiven above and
tha H edi SIS wilh the Signa rversed
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12. The group included in a study by Mehrabian (1969) was com-
posed of 79 students anrolied in the graduate psychoiogy program
at the University of Calilornia, Los Angelas. The predictors were
scores on the GRE Advanced Psychoiogy Test, the GRE Aplitude
Tast. and the Miller. Analogies Test. overall undergraduate grade-
peint average. UGPA in the last two undergraduate years. number
ol undergraduate coursas in mathematics and 10gic taken. faculty
ratings of promise as a student and researcher, lacuity rating of re-
saarch orientation. admissions commitiee eveluation of promise,
and admissions committee index of acceptability.

The criteria were faculty rating of graduate achievement, average

* grade in all first-year conlent courses, and average grade in all first-

year statistics courses. The resulls are shown in Table 31.

Yable 31: Correlations Between Prodictors
and Critesla for 79 Psychology Studenta
at the University of Callfornis, Los Angeles

Crileria
|- Faculty Ratng Average Average
. Gredusts Grade in Gradain
Predictons Achisvement Contant Statigkics
GRE Advenced Pyychology 48 L8 81
GRE verbal Ability -4 a7 12
. GRE Quantilative Ability A5 an 48!
MAT 18 Aa =
Ovarall UGPA .08 10 08
UGAPA Last 2 Yoars 13 .21 14
Number of Mathematics and *

Logic Courses a5 " ay
Facuity Rating of Promise 25 .28! ag
Faculty Rating of Reasarch

Origntation 19 ar 06
Adrniasions Committes Evalu- ’

ation of Promise 10 n 33
Admissions Commities Index

af Acceptebality a0 .21 20

'Cureslahon costhcients AbOve 22 are BgNilicani 8l tha 05 level.
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ADVANCED SOCIDLOGY TEST

Coment

The quastions in the test are drawn from the courses of study most
commorly otfered in college curncuiums. A few examplos of
course titles are theory, cotlective behavior, social institutions,
introductory statistics. urban socleology, demography, hyrean ecol-
ogy. soclal siructure and personality, criminology and juvenile de-
linquency. public opinion and propaganda, research methods. and
the logic of sociological inQuiry. The tast aims at @ balance among
the many subfields ot sociclogy. and the queéstions are distributed
among the following areas:

PER- PER-

AREA CENT AREA CENT
Methodology and Theory 6
statistics 15 Stratification 5
Social psychology 9 Comparalive sociology 4

Race and ethnic Qccupations and

relations 8 preofessions 4
Social changs B Political sociology 4
Complex organization 6 Social organization 4
Demograbrhy 6 . Urbanfruralsociology 4
Deviance and Social Collective behavior 2
control 6 Human acology 2
Marriage and the family ¢  Religion 1

The coverage of methodology and statistics in the est is actually
greater than f5 percent, becauss &8 number of questions in the
other areas enumerated above also require methodological or
statistical skillg,

Recall of specific infarmation is required to answer many of the

. Questions. The test. however, does not merely measure. factual
knowledge as'such but instead draws upon such knowledge 1o test
for ability to interpret the typas of dala typically encountered by s0-
ciologists and for an understanding of relationships.

Responses to Background Queationa, 1970-71
{N =1,739)

A. At what point are you in your studies?

3% (t) t am in or have just completed my junior year of under-
graduate study.

67% {2) 1am an undergraduate.senioy.
18% (3) | have a bach@lor's degree but am not presently enrolied
ingradyate school.
6% (4) | am in or have just completed my firsl year of graduate
" study.
4% (5} | am in or have complelad my Second year of graduate
study.
160 2

B.

5%
o

46%

26%

18%

63%
17%

12%

38%
5%
4%

12%

1%

33%
12%
28%
17%

9%

36%
168%

¥
1%

64%
35%

51%

. 48%

22%
76%

Wnat graduate degrae do you intand to sepk ?

{1} 1do not plan to pursue graduate study.

{2V | plan to pursue graduate work but pot to obtan a
graduate degres.

(3) I pian to obtaln terminai M.A., M.S., or other dagree al the
master’s leveat.

(4) | plan to obtain M.A.. M.S., or othar mastar's levet degrae
teading to a docioral degrese. .

(5 | plan to obtain Ph.D., Ed.D.. or othar degree at the doc-
toral level.

Whal «4as your undargraduate major field?

{1) Sociology only

(2} Sociology and another social science

{3) Sociology and the humanitlas

{4 Socioiogy and nfathematics ora natural science
(5} Other

it your major was seciology. what was your undergraduate
minor field?

(1) Another social science

(2} Education ’

{3) Science or mathamalics

{4) Humanities

{5 Other

Hava you had a course in contemporary sociclogical theory
and/or a coursein the history of sociat theory?

{1 No

(2) Yes.acoursein contemporary theory. -

{3) Yes, acoursein history of saclal theory

{4) ves, a course combining contemporary theory and the
history of social theory

(5 Yes, a course in contempOrary theory and a coursein the
history of social theory

What is the highest level mathematics course you have taken
in college?

(1) No mathemalics course in college
{2) Algebraand trigonometry

(3) Elementary calculus

{4) Advanced calculus

{5) Courses beyond advanced calculus

Have you had a course in stalistics?

{1) Yes ‘

(2 No

Have you had a course in race and/or élhnic relations?

(1) Yes
{2 No

Have youhad a course in demography or population?

{1) Yes
{2y No

197 '




Valldity Data

Roberts {1970} studied the records of 24 students who had enrolled
at Wake Forast University from June 1864 to June 1970 for graduate
work in soclology anld anthropology and whe had complsted at
1east nine hours of graduate work. The correlations betwsen
graduate grade-point averages and GRE scores were..16 {or verbal
ability, .17 for quantitstive abllity, and .89 for the Advanced Test,
Presumably the Advanced Testwas in $ociology in most instances.

ADVANCED SPANISH TEST

Content

In determining the content of the Advanced Spanish Test, the com-

mittes of examiners must take into account (1) the diversity of sub-

ject matter and emphasis in undergraduate curriculums: (2) the

areas of 8pecisiization most likely to be entered upon by graduate

students: and (3) the abilities most relevant to the tasks graduate

students are likaly to encounter. Accordingly. the test contains
- questions in the following broad areas.

‘ Languags Proflciancy and Knowladge. A certain rumber of quas-

tions focus directly on the student's mastery of correct structure
and usage. A foew questions in the field of descriptive and structural
linguistics are also included. However, since the entire test is in
Spanish. all questions basically involve the student’s knowtedge of
the language.

The structure and usage questions will give some indication of a
student’s ability to write acceptable Spanish: oral skilis. howsver,
are not measured in the framework of this test. Proof of students’
proficiency in speaking Spanish and in understanding spoken
Spanish will, theref¢re. have to be obtained in other ways.

Litlrnry History and Theory. Questions in this area test the
“student's tamiliarity with those Spanish and Spanish American
authors whose works are moet likely 10 be studied by under-
graduate majors in Spanish. Although some questions are limited
to factual recall. others probe deeper t0 gauge understanding >f
literary trends and ideas. Because of the diversity of undergraduate
literature courses and reading programs, however. itis unlikely that
any students will have read azll the works represented in the test
and. consequently. that they will be able to answer all questions in
this area.

Other questions test familiarity with basic concepts and terms of
literary theory.

" LRarary Interpretstion and insight. The ability 1o comprehend the
meaning of literary works fully and to interpret them with sensitivity
and ingight is of particular importance 0 students preparing for an
advanced cllegree in Spanish or Spanish American literature. A
number of questions in the test give them an opportunity to
demonstrate the skilis they have acquired during their under-
graduate studies and their aptitude in the area of iiterary interpreta-

" Yion. These duestions deal with aspects ol meaning or form in
Iterary selections.

Culturs and Civilization. The commiitee teels that someknowledge
and understanding of Spanish and Spanith American culture and
civilization is essential for the student entering upon graduate
study. Accordingly. the test contains a certain number ol questions
touching on major aspects of history. geography, institutions, cus-
toms, ideas, and thearig in the Hispanlc world.

In assigning relative weights 1o Peninsular and Spanish American
subject matter. the committee bears in mind the growing attention
given to Spanish America in undergraduate programs. Even so. to
reflect the reality of undergraduete curriculume. somewhat more
waight is aliotted to Spéin. As a gbneral rule, structure and usage
peculiar to any part of the Spanish-speaking world are avolded un-
less knowiedge of them is to be explicitly tested.

The test yields a total score and the three subecores of 1) Inter-
pretive Reading Skills: 2) Peninsular Topics; and 3) Spanish
American Topics. ’

Responses to Bacquound Questions, 1970-71
(N =1,739)
£

A. Atwhat pointare you.in your studies?

3% (1} | am in or have }ust completed . _nior year of under-
graduate Study. )
60% (2) 1am an undergraduate senior.
20% {3) | have a bachelor's dégree but am not presently enrolied
in graduate school.
10% {4} | am in or have |ust completed my first year of graduate

otudy.
6% (5} | amin or have completad rny second year of graduate
Study. -
B. What graduate degree do youintend to seek?
3% (1) |do notplantopursue graduate study.
3% ()1 plan to pursué graduate work but not 0 obtain a
) graduate degree.
49% (3) | plan to obtain terminal M.A.. M.S., or other degree at the
master's levst.

26% (4) | plan 10 obtain'M.A.. MS.. or other master’s level degree
leading to a doctoral degrae.

15% (5).1 plan to obtaln Ph.D.. Ed.D., or other degree at the doc-
toral level.
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C. Was Spanish regularly spoken in your home when you were a

. It you majored ia Spanish as an undergraduate. which of the

child? lollowing wag most emphasized in yOur courses?
25% (1) Yes 62% (1) Literature
74% (2} No 14% (2} Language proficiency

D. For what length of time have you studied in or lived in a
Spanish-speaking country?
27% (1) Notatall
21% (2) Some, but less than three months
10% (3) Three to six months
13% {4) Six monlhs to one year
28% (%) Moarethan one year

E. Whatis (Or was) your undergraduate mator field?

81% (1) Spanish
Fe (2) Another foreign language
148% ({3) Other

5% (3) Civilization and culture (including area sludies)
3% (4) Linguistics {history gf language. structure of language)
5% (5 Other

G. 0 your undergraduate literature and/or civilization courses.
what was the relative emphasis given to Spain and Spanish
America?

58% (1) Greater emphasis was given to Spain,

12% (2) Greater emphasis was givento Spanish.America.

25% (3) Spain and Spanish America received about equal em-
) phasis.
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